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Abstract: Being physically active and exercising is associated with better health (e.g., WHO, 2010).
Individuals who engage in physical exercise have a lower risk of mortality (Paffenbarger et al., 1993) and
an enhanced sense of general well-being (e.g., Schwarzer, 2004). To that end, several health organisations
have established guidelines with recommendations for health-improving physical activity participation
(e.g., CDC [Centers for Disease Control and Prevention], 2012; WHO [World Health Organization], 2012).
Nevertheless, a large number of Swiss inhabitants do not abide by these recommendations (Lieberherr,
Marquis, Storni, Wiedenmayer, 2010). Therefore, the investigation and identification of psychological
determinants associated with health-related physical activity participation is still of extraordinary impor-
tance. The psychological determinants of physical activity participation can be distinguished between,
for example, self-regulation abilities (e.g., Gollwitzer Sheeran, 2006) and determinants of the individuals’
social context, such as support (e.g., Uchino, 2009) or the satisfaction of basic psychological needs (Deci
Ryan, 2000; Markland Tobin, 2010). Above all, this dissertation is comprised of the investigation of
psychological determinants of an individual’s social context with regard to physical exercise. Although
social support and need satisfaction are well-established determinants for physical activity engagement,
there are still several open questions and research gaps that need to be addressed. With regard to social
support, it has most often been examined in studies applying correlational designs. Moreover, social sup-
port has not yet been embedded in a comprehensive model of health behaviour change, although prior
research suggests that social support is an important determinant for health behaviour and health be-
haviour change (e.g., Uchino, Uno, Holt-Lunstad, 1999) and recent findings indicate associations between
social support and physical activity (e.g., Trost, Owen, Bauman, Sallis, Brown, 2002), self- efficacy (e.g.,
McAuley, et al., 2003) and different forms of self-regulation (e.g., Anderson, Wojcik, Winett, Williams,
2006). A further important issue to address is the investigation of the different kinds of social support.
One distinction can be made between perceived and received social support. Perceived social support is
defined as the perception of potential help from an individual’s social network (Uchino, 2009; Schwarzer
Knoll, 2007). Compared to perceived social support, received social support has been less studied, al-
though it comprises the actual and concrete support transactions (Boehmer, Luszczynska, Schwarzer,
2007; Knoll, Rieckmann, Kienle, 2007) that are particularly important for health behaviour change.
With regard to need satisfaction, there has not been a German scale specific to assess exercise thus far,
although need satisfaction constitutes an important condition for intrinsic motivation in health behaviour
change (in this case exercising). To address the open questions and research gaps, two studies were con-
ducted t. The aim of Study 1 was to test the impact of received social support on physical exercising,
as well as on volitional mediators (self-efficacy, action control and action planning) of the health action
process approach (HAPA; Schwarzer, 2008). It includes an intervention group and control-group design
with ten measurement time points. We recruited participants who wanted to enhance their exercising.
The task for the intervention group was to exercise with a new exercise companion for the duration of the
study. In so doing, it was thought that the instrumental and emotional social support received by the
respondent would be addressed and utilized to enhance and maintain his/her physical exercise. Finding
a new exercise companion should ensure that each participant in the intervention group had the same
starting conditions. Study 2 was designed as a validation study to assess the validity and reliability of
the newly constructed “German Psychological Need Satisfaction in Exercise Scale” (PNSEG), a scale to
measure basic psychological need satisfaction in exercise contexts. Study 2 comprised two measurement
time points (T1, the starting time point and T2, nine months later) and participants were recruited
in different sport and exercise facilities. With regard to Study 1, both the intervention group and the
control group were able to improve their physical exercising during the study period. This was an un-
expected result because it was assumed that only the intervention group would experience enhanced
physical exercising. Moreover, in order to embed received social support in the HAPA, several path
analyses were conducted. Our results indicated that, for the intervention group, the effect of received
emotional social support on physical exercise was present for all volitional constructs of the HAPA. How-
ever, these effects could not be demonstrated for received instrumental social support or for the control
group. The results of Study 2 support several psychometric properties of the newly developed PNSEG:
The factorial composition was tested with two randomly split samples at T1, and the reproducibility of
the factor structure was demonstrated at T2. Furthermore, the results showed good internal consistency
and satisfying indicators of construct and criterion validity. Overall, the results of Study 1 indicate that
in the intervention group, in particular, received emotional social support promotes physical exercising
via the volitional mediators of the HAPA. Therefore, embedding received social support in the HAPA
was partly successful. Additionally, with the newly developed PNSEG (Study 2), a reliable and valid
scale to assess need satisfaction in exercise is now available for countries where German is the official
language. This offers the possibility to simultaneously study exercise-specific received social support
and basic need satisfaction in exercise. Körperliche und sportliche Aktivität stehen im Zusammenhang
mit besserer Gesundheit (z.B. WHO [World Health Organization], 2010). Personen, die sich regelmässig
bewegen haben ein geringeres Mortalitätsrisiko (Paffenbarger et al., 1993), ebenso kann das allgemeine
Wohlbefinden durch regelmässige körperliche Aktivität gesteigert werden (z. B., Schwarzer, 2004). Aus
diesem Grund haben eine Reihe von Gesundheitsorganisationen verschiedene Empfehlungen in Bezug
darauf, wie oft und wie intensiv man sich bewegen sollte, formuliert (z.B. CDC [Centers for Disease Con-
trol and Prevention], 2012; WHO, 2012). Dennoch kommen weite Teile der Schweizer Wohnbevölkerung
diesen Empfehlungen nicht nach und bewegen sich insgesamt nicht ausreichend (Lieberherr, Marquis,
Storni, Wiedenmayer, 2010). Aus den genannten Gründen ist es nach wie vor von grosser Wichtigkeit
psychologische Determinanten, die mit der Aufnahme und Aufrechterhaltung körperlicher Aktivität in
Zusammenhang stehen, zu untersuchen und zu identifizieren. Eine Möglichkeit diese psychologischen
Determinanten zu gliedern, ist die Unterscheidung in die Fähigkeit zur Selbstregulation (z.B. Gollwitzer
Sheeran, 2006), und in Determinanten, die im sozialen Kontext einer Person liegen, wie z.B. soziale
Unterstützung (z.B. Uchino, 2009) oder auch die Befriedigung psychologischer Grundbedürfnisse (Deci
Ryan, 2000; Markland Tobin, 2010). Diese Dissertation behandelt in erster Linie die Untersuchung von
psychologischen Determinanten des sozialen Kontextes einer Person, in Bezug auf sportliche Aktivität.
Obwohl es sich bei sozialer Unterstützung und der Befriedigung psychologischer Grundbedürfnissen um
psychologische Faktoren für die Initiierung und Aufrechthaltung sportlicher Aktivität handelt, die bereits
relativ gut untersucht und etabliert sind, bestehen immer noch Forschungslücken und offene Fragen, die
adressiert werden sollten. So beinhaltet die Forschung zu sozialen Unterstützung vor allem die Unter-
suchung der Fragestellungen in korrelativen Designs. Auch wurde soziale Unterstützung bis jetzt noch
nicht in Modelle des Gesundheitsverhaltens und der Gesundheitsverhaltensänderung, eingebettet, ob-
wohl vorherige Forschung bereits zeigen konnte, dass es sich bei sozialer Unterstützung um eine wichtige
Determinante für Gesundheitsverhalten und Gesundheitsverhaltensänderung handelt (z.B. Uchino, Uno,
Holt-Lunstad, 1999). Beispielsweise konnten aktuelle Studien einen Zusammenhang zwischen sozialer
Unterstützung und sportlicher Aktivität (z.B. Trost, Owen, Bauman, Sallis, Brown, 2002), wie auch
zwischen sportlicher Aktivität und Selbstwirksamkeit (z.B. McAuley, et al., 2003) und verschiedenen
anderen Formen der Selbstregulation (z.B. Anderson, Wojcik, Winett, Williams, 2006) zeigen. Dabei
stellt die Unterscheidung der verschiedenen Formen sozialer Unterstützung einen Aspekt dar, der bis
jetzt insgesamt wenig untersucht wurde. Man kann beispielsweise zwischen wahrgenommener und erhal-
tener sozialer Unterstützung unterscheiden. Wahrgenommene soziale Unterstützung ist definiert als die
Unterstützung, von der die Person annimmt, dass sie in ihrem persönlichen sozialen Netzwerk potentiell
vorhanden ist (Uchino, 2009; Schwarzer Knoll, 2007). Bei erhaltener sozialer Unterstützung handelt es
sich um die konkrete Unterstützung, die man von einer bestimmten Person erhält (Knoll, Rieckmann,
Kienle, 2007). Im Gegensatz zu wahrgenommener sozialer Unterstützung, ist erhaltene soziale Unter-
stützung weniger gut untersucht (Boehmer, Luszczynska, Schwarzer, 2007). Im Fall der Befriedigung
der von Deci und Ryan postulierten Grundbedürfnisse, fehlt es an einer für den deutschsprachigen Raum
konzipierten und validierten Skala, die die Bedürfnisbefriedigung während sportlicher Aktivität erfasst.
Im Rahmen dieser Dissertation wurden zwei Studien durchgeführt, die die oben genannten offenen Fra-
gen beantworten und Forschungslücken schliessen sollten. In Studie 1 ging es um die Auswirkungen von
erhaltener sozialer Unterstützung auf das Sportverhalten, und auf die volitionalen Vermittler (Selbstwirk-
samkeit, Handlungskontrolle, Handlungsplanung) im sozial-kognitiven Prozessmodell gesundheitlichen
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Handelns (Health Action Process Approach, HAPA; Schwarzer, 2008). Bei Studie 1 handelte es sich um
eine Interventionsstudie mit zehn Messzeitpunkten und es wurden Personen rekrutiert, die ihr Sportver-
halten steigern wollten. Teilnehmende in der Interventionsgruppe bekamen die Aufgabe, sich für die
Dauer der Studie (acht Wochen) eine/n neuen Sportpartner/in zu suchen. Auf diese Weise sollten instru-
mentelle und emotionale erhaltene soziale Unterstützung angesprochen und genutzt werden, um bei der
Zielperson, die unterstützt wurde, eine Steigerung der sportlichen Aktivität zu bewirken. Wir haben uns
entscheiden, dass die Teilnehmenden mit einem/er neuen/er Sportpartner/in trainieren sollten, um diese
Bedingung für alle gleich zu halten. Bei Studie 2 handelte es sich um eine Validierungsstudie, um die Va-
lidität und Reliabilität der neu konstruierten Skala „German Psychological Need Satisfaction in Exercise
Scale” (PNSEG) zu untersuchen. Die PNSEG soll die Befriedigung der drei von Deci und Ryan pos-
tulieren Grundbedürfnisse während sportlicher Aktivität erfassen. Studie 2 umfasst zwei Messzeitpunkte
(T1 und T2 nach neun Monaten) und die Teilnehmenden wurden in verschiedenen Sport- und Fitnes-
seinrichtungen rekrutiert. Die Ergebnisse von Studie 1 konnten zeigen, dass sowohl die Teilnehmenden in
der Interventions- als auch die Kontrollgruppe ihre sportliche Aktivität im Zeitraum der Studie steigern
konnten. Dieses Ergebnis war unerwartet, weil wir davon ausgegangen sind, dass nur die Teilnehmenden
in der Interventionsgruppe ihre sportliche Aktivität steigern. Ein weiteres Ziel dieser Studie war der
Einbezug erhaltener sozialer Unterstützung ins HAPA. Die durchgeführten Pfadanalysen konnten zeigen,
dass für die Interventionsgruppe, erhaltene emotionale Unterstützung mit allen volitionalen Konstruk-
ten im HAPA verbunden ist. Für die Kontrollgruppe konnten diese Effekte nicht gezeigt werden. Die
Ergebnisse von Studie 2 sprechen für die guten psychometrischen Eigenschaften der neu konstruierten
PNSEG. Für die konfirmatorischen Faktorenanalysen wurde die zu T1 vorlegende Stichprobe nach dem
Zufallsprinzip halbiert, um an zwei Zufallsstichproben die dreifaktorielle Struktur aufzuzeigen. Zu T2
konnte diese ebenfalls bestätigt werden. Darüber hinaus zeigen die Ergebnisse, dass die PNSEG über eine
gute interne Konsistenz verfügt. Ebenso konnten Konstrukt- und Kriteriumsvalidität bestätigt werden.
Zusammenfassend kann für Studie 1 festgehalten werden, dass in der Interventionsgruppe, vor allem er-
haltene emotionale soziale Unterstützung, sportliche Aktivität indirekt über die volitionalen Vermittler
des HAPA beeinflusst. Das bedeutet, dass der Einbezug erhaltener sozialer Unterstützung ins HAPA
teilweise gelungen ist. Ergänzend liegt nun mit der neu konstruierten PNSEG für den deutschsprachigen
Raum eine valide und reliable Skala zur Erfassung der Bedürfnisbefriedigung bei sportlicher Aktivität
vor.
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Abstract 
Being physically active and exercising is associated with better health (e.g., WHO, 
2010). Individuals who engage in physical exercise have a lower risk of mortality 
(Paffenbarger et al., 1993) and an enhanced sense of general well-being (e.g., Schwarzer, 
2004). To that end, several health organisations have established guidelines with 
recommendations for health-improving physical activity participation (e.g., CDC [Centers for 
Disease Control and Prevention], 2012; WHO [World Health Organization], 2012). 
Nevertheless, a large number of Swiss inhabitants do not abide by these recommendations 
(Lieberherr, Marquis, Storni, & Wiedenmayer, 2010). Therefore, the investigation and 
identification of psychological determinants associated with health-related physical activity 
participation is still of extraordinary importance.  
The psychological determinants of physical activity participation can be distinguished 
between, for example, self-regulation abilities (e.g., Gollwitzer & Sheeran, 2006) and 
determinants of the individuals’ social context, such as support (e.g., Uchino, 2009) or the 
satisfaction of basic psychological needs (Deci & Ryan, 2000; Markland & Tobin, 2010). 
Above all, this dissertation is comprised of the investigation of psychological determinants of 
an individual’s social context with regard to physical exercise.  
Although social support and need satisfaction are well-established determinants for 
physical activity engagement, there are still several open questions and research gaps that 
need to be addressed. With regard to social support, it has most often been examined in 
studies applying correlational designs. Moreover, social support has not yet been embedded 
in a comprehensive model of health behaviour change, although prior research suggests that 
social support is an important determinant for health behaviour and health behaviour change 
(e.g., Uchino, Uno, & Holt-Lunstad, 1999) and recent findings indicate associations between 
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social support and physical activity (e.g., Trost, Owen, Bauman, Sallis, & Brown, 2002), self-
efficacy (e.g., McAuley, et al., 2003) and different forms of self-regulation (e.g., Anderson, 
Wojcik, Winett, & Williams, 2006). A further important issue to address is the investigation 
of the different kinds of social support. One distinction can be made between perceived and 
received social support. Perceived social support is defined as the perception of potential help 
from an individual’s social network (Uchino, 2009; Schwarzer & Knoll, 2007). Compared to 
perceived social support, received social support has been less studied, although it comprises 
the actual and concrete support transactions (Boehmer, Luszczynska, & Schwarzer, 2007; 
Knoll, Rieckmann, & Kienle, 2007) that are particularly important for health behaviour 
change. With regard to need satisfaction, there has not been a German scale specific to assess 
exercise thus far, although need satisfaction constitutes an important condition for intrinsic 
motivation in health behaviour change (in this case exercising).  
To address the open questions and research gaps, two studies were conducted t. The 
aim of Study 1 was to test the impact of received social support on physical exercising, as 
well as on volitional mediators (self-efficacy, action control and action planning) of the 
health action process approach (HAPA; Schwarzer, 2008). It includes an intervention group 
and control-group design with ten measurement time points. We recruited participants who 
wanted to enhance their exercising. The task for the intervention group was to exercise with a 
new exercise companion for the duration of the study. In so doing, it was thought that the 
instrumental and emotional social support received by the respondent would be addressed 
and utilized to enhance and maintain his/her physical exercise. Finding a new exercise 
companion should ensure that each participant in the intervention group had the same starting 
conditions. Study 2 was designed as a validation study to assess the validity and reliability of 
the newly constructed “German Psychological Need Satisfaction in Exercise Scale” 
(PNSEG), a scale to measure basic psychological need satisfaction in exercise contexts. 
Abstract 
______________________________________________________________________________________ 
	   5	  
Study 2 comprised two measurement time points (T1, the starting time point and T2, nine 
months later) and participants were recruited in different sport and exercise facilities.  
With regard to Study 1, both the intervention group and the control group were able to 
improve their physical exercising during the study period. This was an unexpected result 
because it was assumed that only the intervention group would experience enhanced physical 
exercising. Moreover, in order to embed received social support in the HAPA, several path 
analyses were conducted. Our results indicated that, for the intervention group, the effect of 
received emotional social support on physical exercise was present for all volitional 
constructs of the HAPA. However, these effects could not be demonstrated for received 
instrumental social support or for the control group.  
The results of Study 2 support several psychometric properties of the newly developed 
PNSEG: The factorial composition was tested with two randomly split samples at T1, and the 
reproducibility of the factor structure was demonstrated at T2. Furthermore, the results 
showed good internal consistency and satisfying indicators of construct and criterion validity.  
Overall, the results of Study 1 indicate that in the intervention group, in particular, 
received emotional social support promotes physical exercising via the volitional mediators 
of the HAPA. Therefore, embedding received social support in the HAPA was partly 
successful.  
Additionally, with the newly developed PNSEG (Study 2), a reliable and valid scale 
to assess need satisfaction in exercise is now available for countries where German is the 
official language. This offers the possibility to simultaneously study exercise-specific 
received social support and basic need satisfaction in exercise. 
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1. Introduction 
Being physically active or exercising is associated with better physical and 
mental health (e.g., WHO, 2010). Several studies from recent years have demonstrated 
the positive impact of physical activity and exercising on health (e.g., Cavill, 
Kahlmeier, & Racioppi, 2006; Mensink, 2002; Pate et al., 1995). In general, 
individuals who engage in physical exercise have a lower mortality risk than 
individuals who do not perform such an activity (Paffenbarger et al., 1993). In 
contrast, leading a sedentary lifestyle leads to a risk of heart disease, for example, 
which is more than twice as high compared to individuals who are physically active 
(Berlin & Colditz, 1990). With regard to Type II diabetes prevention, Sigal, Kenny, 
Wasserman, and Castaneda-Sceppa (2004) demonstrated that physical exercise 
prevents the development of Type II diabetes, and reduces the likelihood of 
developing secondary diseases (e.g, chronic back pain) associated with having Type II 
diabetes. There are also positive associations between physical activity and several 
aspects of mental health (e.g., Arndt, Rogers, & Landers, 2001; Biddle & Mutrie, 
2001; Glenister, 1996; Gloz, Erkelens, & Sack, 1990; Sime, 1987). For example, 
being physically active enhances general well-being (Schwarzer, 2004) and physical 
activity is positively associated with cognitive performance (Möller, 1999). However, 
in most western industrialized countries (Hardman & Stensel, 2003), the majority of 
adults do not reach the physical activity levels recommended by health organisations 
and health agencies (e.g., CDC, 2012; WHO, 2012). In this regard, the Swiss 
population is no exception. A large number of Swiss inhabitants do not follow the 
physical activity recommendations (Lieberherr, Marquis, Storni, & Wiedenmayer, 
2010). Therefore, the need to further investigate the determinants of engaging in and 
maintaining physical activity remains an important and worthwhile endeavour.  
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In general, there is a distinction between determinants of physical activity that 
mainly focus on the person, such as self-regulation abilities (e.g., Gollwitzer & 
Sheeran, 2006), and determinants that focus on the person’s environmental (e.g., 
accessto sports facilities, like public swimming pools, etc.) and social context, such as 
social support (e.g., Uchino, 2009) or need support (Markland & Tobin, 2010; 
Niemiec, Lynch, Vansteenkiste, Bernstein, Deci, & Ryan, 2006). In terms of physical 
activity, social support has been one of the most studied determinants of the social 
context (e.g., Courneya, Plotnikoff, Hotz, & Birkett, 2000; Lippke, 2004; Trost, 
Owen, Bauman, Sallis, & Brown, 2002; Spanier & Allison, 2001; for a meta-analysis 
see Carron, Hausenblas, & Mack, 1996). Nevertheless, there are still several questions 
that have not been addressed thus far. One of these, which may present a potential 
problem, is that social support has mostly been examined in studies that apply 
correlational designs (e.g., van Straalen, De Vries, Mudde, Bolman, & Lechner, 
2009), which may exclude causal inferences to these particular associations. Another 
area that requires further exploration is related to the kind of social support a person 
offers in order to help another person. Social support can be distinguished into 
perceived (defined as perception of potential help from the network; Uchino, 2009) 
and received social support. Received social support comprises the concrete support 
an individual actually receives (e.g., Schwarzer & Knoll, 2007). Generally speaking, it 
is still more common to study perceived than received social support (Boehmer, 
Luszczynska, & Schwarzer, 2007; Knoll, Rieckmann, & Kienle, 2007), although 
perceived support is not a measure of actual support transactions. In particular, with 
regard to investigating social support for physical activity, the actual support 
transactions seem to be of extraordinary relevance. An example of this is that about 
66% of the Swiss population feel that “being together with good friends” is a motive 
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for physical activity engagement (Lamprecht, Fischer, & Stamm, 2008a). Indeed, 
there are studies that have investigated exercise-related social support with regard to 
the concrete assistance of another person, but the majority of these studies addressed 
received social support by only focussing on individuals who had already exercised 
together for a longer period of time (e.g., Gellert, Ziegelmann, Warner, & Schwarzer, 
2011; Giles-Corti & Donovan, 2002). In so doing, the potential consequences and 
effects of exercising together cannot be appropriately investigatedbecause both 
partners are already a “well-rehearsed team”, meaning that they are already 
accustomed to exercising together on a regular basis . Therefore, the aim of Chapter II 
is to contribute to the question of causality between received social support and 
physical exercise by applying an intervention- and control-group design.  
An additional gap in the research with regard to investigating the health-
promoting effects of social support is that social support has not yet been embedded 
into a comprehensive model of health behaviour change. One of these comprehensive 
models is the health action process approach (HAPA; Schwarzer, 2008). In addition to 
other psychological constructs in the HAPA, self-efficacy, self-regulation, and action 
planning play an important role in the process of behaviour change. However, these 
psychological constructs mainly represent cognitive factors (e.g.; beliefs in personal 
resources). Social factors, such as social support, have been omitted to date, although 
social exchange processes play an important role in the field of health behaviour 
change (e.g., Knoll & Schwarzer, 2007). Moreover, there is strong evidence for the 
link between social support and other important constructs for health behaviour 
change, such as self-efficacy (e.g., McAuley, et al., 2003) or action planning (e.g., 
Molloy, Dixon, Hamer, & Sniehotta, 2010). Therefore, the aim of Chapter III is to 
include received social support in the HAPA.  
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The idea that supportive acts by others may help to engage in a certain 
behaviour is also part of other psychological theories. One of these theories that 
comprises supporting behaviour from the social context is the Self-Determination 
Theory (SDT) by Deci and Ryan (1985, 2000), which includes the assumption of three 
psychological basic needs as a core construct (Deci & Ryan, 2000). Need satisfaction 
plays an important role in various life domains and is positively associated with 
intrinsic motivation for physical exercise (e.g., McDonough & Crocker, 2007; Russell 
& Bray, 2009). People seek need satisfaction in order to obtain and retain a personal 
context or environment that is healthy and supportive for their psychological well-
being and development (Frederick-Recascino, 2004). That is, social contexts can be 
distinguished by their possibility to help or support need satisfaction. This contextual 
quality is also called “need support” (Markland & Tobin, 2010; Niemiec et al., 2006). 
If researchers wish to investigate the need supportive potential of a particular social 
context and social relationships, assessing the need satisfaction in this particular social 
context is the first step. Consequently, the aim of Chapter IV is to generate a reliable 
and valid German measure of need satisfaction in exercise.  
This dissertation is divided into five chapters. In the first part of chapter, a 
theoretical background is presented and definitions of physical activity and physical 
exercise are given. In addition, information is provided on physical activity as a health 
related behaviour and on the activity behaviour of the Swiss population. In the second 
part of chapter I theories and models of health behaviour and health behaviour change 
(Social cognitive theory, HAPA, and SDT) are presented. The third part is comprised 
of the social perspective of health behaviour. More precisely, social support and need 
satisfaction in exercise are introduced as important qualities of the social context. The 
research questions of this dissertation are then developed and, finally, the two studies 
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that comprise this dissertation are presented in more detail. In Chapters II, III, and IV, 
the three research articles of this dissertation are presented in order to address the 
research questions. In Chapter V there is a comprehensive and detailed discussion of 
the study results. A main focus on the methodological aspects of this dissertation are 
made, as well as on recommendations for future research and further statistical 
analyses. 
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2. Theoretical Background 
The first section of the theoretical background includes the definitions of 
physical activity and physical exercise, information on physical activity as a health 
behaviour and on the activity behaviour of the Swiss population. Second, theories and 
models of health behaviour and health behaviour change (Social cognitive theory, 
Health action process approach, and Self-determination theory) are presented. Then, 
the social perspective of health behaviour and health behaviour change is provided. 
Finally, social support and need satisfaction in exercise are introduced and elaborated 
on as important qualities of the social context.  
2.1 Physical activity and exercise 
When conducting research and running interventions in the field of physical 
activity, it is crucial to provideand utilise comprehensive and consistent terminology 
with regard to what exactly is meant when researchers refer to physical activity, 
exercising, or sports, for example. Furthermore, there are also differences in using 
these terms between the European mainland, North America, and the UK (Biddle & 
Mutrie, 2001). Therefore, the aim of this section is to introduce and specify the terms 
used. In additiona, the health advantages of being physically active on a regular basis, 
as well as possible risks and dangers, are outlined. Finally, the physical activity and 
sports behaviour of the Swiss population is described.  
 
2.1.1 Concept and definitions 
Physical activity can be described as any movement of the body produced by 
the skeletal muscles. The result of this movement is energy expenditure varying from 
a low to high level (e.g., Caspersen, Powell, & Christenson, 1985). When performing 
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health-enhancing physical activity, the energy expenditure should be above resting 
level (Bouchard & Shephard, 1994).  
Several health organisations and health agencies have provided 
recommendations on how often and intensive physical activity should be in order to 
prevent diseases and to be health-enhancing. The WHO (2002) recommends 30 
minutes of moderate activity per day as a minimum in order to prevent disease. The 
term moderate physical activity refers to activities that “… require a moderate amount 
of effort and noticeably accelerates of the heart rate”. Examples of activities that are 
described as moderate include gardening, dancing, or brisk walking. Furthermore, for 
physical activities that are considered to be more exhausting, the term vigorous is used 
(e.g., running, team sports, aerobics). Vigorous physical activity is described as 
requiring a large amount of effort, causing rapid breathing and a substantial increase 
in the heart rate (WHO, 2012). Several associations publish guidelines and 
recommendations for optimum exercise duration and frequence. The WHO publishes 
the “Global Recommendations on Physical Activity for Health”, which recommends 
30 minutes per day of moderate exercise in order to prevent disease and/or to stay 
healthy. The American College of Sports Medicine (ACSM; 2010) also recommends 
30 minutes of moderate physical activity on most days of the week. The Centre for 
Disease Control and Prevention (CDC; 2012) advises 150 minutes of physical activity 
per week. Individuals should additionally perform muscle-strengthening activities at 
least two times a week. In Switzerland, the “Netzwerk für Gesundheit und Bewegung 
Schweiz” (2007) provides guidelines for the amount of health-promoting physical 
activities as well: a minimum of 30 minutes of moderate physical activity per day, 
additional endurance training of 20 to 60 minutes three times a week, and strength and 
mobility training two times per week. 
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In addition to the term physical activity, the term exercise is widely used. It 
comprises the same elements as physical activity and is defined as “…planned, 
structured, and repetitive bodily movement…” (Biddle & Mutrie, 2001, p. 7). 
Therefore, more structured leisure-time physical activities, such as swimming, 
jogging, or visiting a fitness centre, are referred to as exercise.  
In contrast, in German speaking countries, the usage of the term sport is very 
common. It serves as an umbrella term for any kind of organized participation in 
different kinds of exercising and it covers any kind of self-initiated exercising, such 
asjogging or swimming (Fuchs, 2003). This is in line with the definition by the 
European Sports Charter (2001), which states, “[sport]…means all forms of physical 
activity which, through casual or organised participation, aim at expressing or 
improving physical fitness and mental well-being, forming social relationships or 
obtaining results in competition at all levels”.  
Therefore, there are parallels between the operational definitions of physical 
exercise and sport. The aim of this dissertation is to find and describe determinants for 
the enhancement of certain activities, such as swimming, jogging, or visiting a fitness 
centre. Hence, the terms “physical exercising” or just “exercising” are used in 
Chapters II, III, and IV to describe some of the targeted dependent variables. In the 
following section an overview on being physically active and exercising as a health 
related and health-enhancing behaviour is given, as well as the risks of leading a 
sedentary lifestyle. Furthermore, possible negative health impacts associated with 
physical exercising are described.  
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2.1.2. Physical exercising as a health-related behaviour and health risks of a 
sedentary lifestyle 
Although regular exercise has been documented as important for obtaining and 
retaining physical and psychological health (Cavill, Kahlmeier, & Racioppi, 2006), 
adults in most western industrialized countries lead a sedentary lifestyle (Hardman & 
Stensel, 2003).To illustrate, physical inactivity – along with stress and an unhealthy 
diet - is the main reason for cardio-vascular diseases (e.g., Baumann, 2004), diseases 
of the musculoskeletal system (e.g., Hänsel, 2007), and psychosomatic disorders (e.g., 
Schwarzer, 2004). Numerous studies have provided evidence for the positive 
influences of physical exercising on physical health (e.g., Baumann, 2004). For 
example, individuals who perform regular physical exercise have a lower risk of 
mortality than individuals who do not perform such an activity (Paffenbarger et al., 
1993). In their meta analysis, Berlin and Colditz (1990) demonstrated that individuals 
who were physically inactive have a more than double risk of coronary heart disease 
than individuals who perform any kind of regular physical exercise. This reduction of 
disease risk has also been confirmed in other studies (e.g., Baumann, 2004; Oguma & 
Shinoda-Tagawa, 2004). In addition to other factors, such as obesity and high plasma 
lipid concentrations, high blood pressure is a major risk factor for having a heart 
attack. Vögele (2003) stated that just by enhancing physical exercise, high blood 
pressure could be sufficiently lowered. Thus, the risk for a heart attack can also be 
lowered with regular physical exercising.  
Further to these positive associations between physical activity and physical 
health, it also has been demonstrated that, up to a certain degree, physical activity is 
linked to several aspects of psychological health. After workouts, most people report 
feeling better and experience an increase in well-being (Schwarzer, 2004). The 
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findings on the effects of physical exercise on depression are somewhat 
heterogeneous. There is evidence that physical exercise has a beneficial effect on mild 
to moderate depression (e.g., Arndt, Rogers, and Landers, 2001; Biddle & Mutrie, 
2001; Glenister, 1996; Gloz, Erkelens, & Sack, 1990; Sime, 1987), but, in general, the 
impact of physical activity on depression is better when the depressive symptoms are 
stronger and the respective person is less physically trained. However, there are 
studies that have been unable to demonstrate this beneficial effect (e.g., Gauvin, 
Rejecski, Norris, & Lutes, 1997). Nevertheless, there are also positive associations 
between cognitive performance and physical activity (Möller, 1999). In addition, there 
is evidence for the protective effect of physical excising on the development of 
Alzheimer's disease (Melzer et al., 2004) and improving cognitive functions, in terms 
of memory, in older adults (Lachmann, Neupert, Bertrand, & Jette, 2006).  
It is important to note that although there are numerous positive health 
outcomes of regular exercising, there are also some negative impacts on health related 
to physical activity. The Robert Koch Institute indicates that exercising can entail 
small or even serious sports accidents (Schubert, Horch, Kahl, Köster, Meyer, & 
Reiter, 2004). However, these possible negative impacts mostly occur when 
individuals are untrained or already in poor health, thus emphasizing the importance 
of ensuring correct practice (e.g., warming up, recommended protective gear, etc.) 
when engaging in exercising (Melzer et al., 2004). Other possible sources of injury 
while doing physical exercise include competitive sports or performing high-risk 
sports (see Aufmuth, 1989 for a definition; and Suva, 2012, for a short list of possible 
high-risk sports). The relationship between the benefits and risks and harms of 
different levels of physical activity is shown in Figure 1. As the intensity of physical 
activity increases, the benefits and risks also increase. However, if individuals perform 
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activities to train for competitive sports, the health benefits remain stable, but the risks 
and dangers increase (WHO, 2002). Nevertheless, the positive health impacts of 
moderate physical activity are indisputable. If physical activity is performed in an 
appropriate manner (e.g., 30 minutes of moderate physical activity per day, as 
recommended by the WHO, 2002, for example), then the health impacts exceed the 
possible risks and harm (Melzer et al., 2004). 
 
 
Figure 1. Relationship between the amount of physical activity and health effects (adapted 
from WHO, 2002). 
 
2.1.3 Physical activity and exercising in the Swiss population 
As in most western industrialized countries (e.g., Hardman & Stensel, 2003), a 
large number of Swiss inhabitants do not match the physical activity 
recommendations reported above (Lieberherr, Marquis, Storni, & Wiedenmayer, 
2010). Three out of five Swiss inhabitants cannot be regarded as “active” in the sense 
that they would match the criteria for sufficient physical activity set by the “Netzwerk 
für Gesundheit und Bewegung Schweiz” (2007) reported in 2.1.1 (Lieberherr, et al., 
2010). Furthermore, 16% of the Swiss inhabitants can be categorized as “inactive”, 
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which means they engage in phsyical activity that induces rapid breathing (see above, 
vigorous physical activity) less than one time per week. Therefore, most Swiss 
inhabitants can be regarded as “partly” or “sporadically active”, which means they are 
physically active, but not to the extent or not as regular as recommended (Lieberherr, 
et al., 2010).  
These findings are only partially reflected in the results of the Swiss-wide 
survey “Sport Schweiz 2008” (Lamprecht, Fischer, & Stamm, 2008a), which in 
contrast, indicated that more than half of the respondents reported to engage in 
physical exercising several times a week. This finding suggests that some of the 
respondents do match the above-reported criteria of health related physical activity; 
however, it must be taken into consideration that this information refers to physical 
exercising in the sense of activities like such as running, and team sports, etc. On the 
contrary, one third of the Swiss population reported to almost never engage in this 
these kinds of activities, and 17.3% stated to that they only exercise only about once a 
per week. Therefore, those last two groups do not reach the criteria of health related 
physical exercising, which with regard to health promotion means, that there is still 
room for improvement.  
Another issue is the development of physical activity and exercising from 
childhood to adulthood. It is important to note that, in general, the physical activity 
decreases around the age of 17 (Lamprecht, Fischer, & Stamm, 2008b) and again 
between the ages of 20 and 40 the physical activity again decreases (Lamprecht, 
Fischer, & Stamm, 2008a). This development could be explained by the transitions 
that individuals experience during these life-periods. This is, such as finishing school 
and beginning to work or going to university. Similarly, there are life-changes that 
happen between the age 20 and 40, such as finishing university and beginning a 
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regular job, or childbirth (only for women). According to these findings from 
literature, especially these age-spans, in particular, should be focussed on when 
promoting health through engaging in or maintaining physical activity.  
In conclusion, although most Swiss inhabitants are at least partly active, there 
is room for improvement. Most individuals are indeed engaged in some kind of 
physical activity, but do not reach the recommended levels of frequency and duration. 
Furthermore, the decreasing trend of physical activity in early adulthood ought to be 
buffered.  
In terms of health promotion and prevention, these results highlight the 
importance of finding ways and determinants to develop interventions in order to 
support individuals in enhancing and maintaining their physical exercise.  
2.2 Theories and models of health-behaviour change 
Changing behaviour, especially health behaviour, is difficult to acheive. This is the 
reason that numerous psychological constructs and complete theories aim to explain 
health behaviour and health-behaviour change. In this chapter, three well-established 
theories in the field are introduced. First Bandura’s social cognitive theory (SCT; 
Bandura, 1989) is presented. Although Bandura did not originally design the SCT as a 
theory for health behaviour, but rather for social behaviour in general (Bandura, 
2000), the SCT has widely been used within the field of health psychology (e.g., 
Bandura, 2004). The self-determination theory from Deci and Ryan is (SDT, Deci & 
Ryan, 1985; 2000) then described, followed by an explanation of the health action 
process approach (HAPA; Schwarzer, 2008).  
When focussing on physical exercising and health behaviour, these three major 
theories have all contributed to generating a more comprehensive understanding of the 
topic under scrutiny. The important contribution of the SCT was to establish different 
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kinds of expectancies as anticipatory control mechanisms in order to regulate the 
pursued behaviour (Bandura, 1989; Schwarzer & Fuchs, 1995). In essence, these are 
outcome expectancies and perceived self-efficacy. SDT distinguishes between being 
intrinsically or extrinsically motivated for a certain behaviour (Deci & Ryan, 1985; 
2000). In addition, what is special about the SDT is the discrimination of several 
styles of extrinsic motivation. Focussing mainly on the process of translating 
intentions into behaviour, the HAPA significantly contributed to bridge the so-called 
intention-behaviour gap (Sheeran, 2002) by using several self-regulatory mechanisms. 
In the following, these processes and all three theories are explained in more detail.  
2.2.1 Social Cognitive Theory 
Change in behaviour can be facilitated by a personal sense of control. Bandura 
(1989) labelled this sense of control perceived self-efficacy. Self-efficacy plays a 
central role in SCT and can be described as a person’s perceived ability to master 
arising demands or barriers successfully (Bandura, 1986, 1989). Moreover, 
individuals who experience themselves as self-efficient can carry out a more self-
determined and active lifestyle. For example, they set higher goals and stick to them 
(e.g., Locke & Latham, 1990). In addition to self-efficacy, outcome expectancies play 
a crucial role within SCT, and are defined as the outcomes people expect their actions 
to cause. They can be described as balancing the expected costs and benefits of 
different behaviours, which, in this case, involves engaging in health-behaviour 
change or not (Bandura, 2004). More precisely, three different kinds of outcome 
expectancies can be distinguished. Physical outcomes are the expected positive and 
negative effects of the “new” behaviour. This includes, for example, the possible 
advantages and disadvantages of the new behaviour. The second set of outcome 
expectancies are social outcomes in that behaviour is also regulated by the social 
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reactions it causesin personal social relationships, for example. Finally, the third type 
of outcome expectancy is positive and negative self-evaluative reactionsto health-
behaviour and health status (Bandura, 2004). A simplified overview of SCT is given 
in Figure 2.  
 
Figure 2. Simplified model of the social cognitive theory by Bandura (2000).  
 
Outcome expectancies are considered particularly important for intention 
formation, whereas self-efficacy is important for both intention formation and actually 
engaging in the targeted behaviour (Schwarzer & Fuchs, 1995). Moreover, self-
regulatory strategies, such as self-monitoring, are described within SCT as also 
important for behaviour engagement (see Bandura, 1991).  
In summary, SCT is a “model of reciprocal causation” (Bandura; 1989, p. 
1175), in which cognitive, affective, personal, and environmental factors - all 
understood as interacting determinants - are guided by different expectancies.  
2.2.2. Self-Determination Theory 
Self-determination theory (SDT; Deci & Ryan, 1985, 2000) provides a 
framework for the investigation of human motivation and personality and presumes 
that the motivation for certain behaviour varies along a motivational continuum 
ranging from intrinsic to extrinsic motivation (see Figure 3). Intrinsic motivation 
indicates a self-determined behaviour, meaning that a person has interest in and 
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experiences fun during activity (Deci & Ryan, 2000). Extrinsic motivation is 
subdivided into four motivational styles: integrated, identified, introjected, and 
external regulation. These styles can be distinguished by their proportion of self-
determination. External regulation is the motivational style with the smallest 
proportion of self-determination. It is a controlled behaviour and its origin is external 
(e.g., avoiding problems with other people). When behaviour is regulated 
introjectedly, it is characterized by avoiding disapproval from oneself (e.g., feeling 
quilty). When people act through identified regulation, they identify with the value of 
the action. Finally, among the different kinds of extrinsic regulation, integrated 
regulation has the highest degree of self-determination (Ryan & Deci, 2007). The 
more self-determined a behaviour is, the more likely a person persists in it (Ryan & 
Deci, 2004) and the more well-being is associated (Ryan, Deci, & Grolnick, 1995). 
People can develop the motivational style of certain behaviours from less self-
determined (external regulation) to more self-determined (integrated regulation) by 
“internalization” (Ryan & Deci, 2004).  
 
 
Figure 3. The continuum of self-determination (referring to Deci & Ryan, 2002).  
 
With regard to health-related behaviour change, this behaviour change is more 
effective and lasting when the individuals’ motivation is more self-determined (Ng, 
Ntoumanis, Thørgersen-Ntoumani, Deci, Ryan, Duda, & Williams, 2012).  
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One important concept within SDT is the assumption of three fundamental 
basic psychological needs, namely autonomy, competence, and relatedness. As need 
satisfaction is assumed to be affected by the individuals’ social context, need 
satisfaction and support is explained in more detail in part 2.3, where a social 
perspective on health behaviour and health-behaviour change is presented.  
2.2.3 Health Actions Process Approach (HAPA) 
In contrast to other theories dealing with the explanation and prediction of 
behaviour (e.g., Theory of planned behaviour; Ajzen, 1991), especially health 
behaviour, the HAPA mainly focuses on the process of translating intentions into 
behaviour. For this, the HAPA can be divided into motivational and volitional phases 
(see Figure 4). The motivational phase is composed of risk awareness, positive and 
negative outcome expectancies, self-efficacy, and the results of forming an intention 
to act (e.g., enhance exercising). Risk awareness can be described as a minimum level 
of concern about a person’s health. It must exist before people start considering 
whether to initiate or change a certain kind of health behaviour (e.g., Scholz, Schüz, 
Ziegelmann, Lippke, & Schwarzer, 2008). Outcome expectancies can be characterised 
by the process of balancing the advantages and disadvantages of a certain behaviour. 
Intention formation becomes more likely when people expect more positive 
behavioural outcomes than negative behavioural outcomes (Scholz, Nagy, Schüz, & 
Ziegelmann, 2008). The third preintentional factor specified in the HAPA is self-
efficacy, which can be described as a person’s belief in his/her capability to perform a 
specific behaviour in order to reach an intended goal. After people have formed an 
intention to act (e.g., enhance exercising), this intention ought to be translated into 
behaviour. In so doing, people enter the volitional phase of the HAPA, where action 
planning, action control, and again self-efficacy help to conduct the desired behaviour. 
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Action planning (Leventhal, Singer, & Jones, 1965) is comparable with the concept of 
implementation intentions (Gollwitzer, 1999; Gollwitzer & Brandstätter, 1997) and 
involves formulating simple plans, such as when, where and how to exercise. Action 
control is based on cybernetic models of self-regulation (e.g., Carver & Scheier, 1998; 
2002) and comprises three cognitive processes: awareness of standards, self-
monitoring, and self-regulatory effort. Awareness of standards means that an 
individual should always be aware of his/her intentions, such as exercising three times 
a week, for example. Individuals who wish to engage in physical exercise three times 
a week need to monitor themselves in order to evaluate if the performed actions 
correspond with the intended goal. This process is called “self-monitoring”. Finally, if 
the individual realizes discrepancies between his/her actions and his/her intentions 
then counteracting in terms of self- regulatory effort must be invested. Previous 
research has demonstrated that action control is a powerful predictor in change of 
physical activity (Scholz, Nagy, Schüz, & Ziegelmann, 2008; Sniehotta, Nagy, 
Scholz, & Schwarzer, 2006). Awareness of standards, self-monitoring, and self-
regulatory effort are conceptually distinct processes and self-regulation failure can 
occur in any of these processes. An additional assumption of the HAPA is that the 
process of health-behaviour change does not end with successful engagement in the 
new behaviour. With different types of self-efficacy beliefs (maintenance and 
recovery self-efficacy), it provides psychological constructs, which are also important 
for maintaining or re-establishing certain health behaviours. Maintenance self-efficacy 
describes a self-evaluative component that the individual is sure to maintain certain 
behaviour even under difficult circumstances (e.g., when the individual experiences 
barriers during goal pursuit). Recovery self-efficacy is important when the individual 
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wants to re-engage in a certain behaviour after a break or relapse into the former 
behaviour (Luszczynska & Schwarzer, 2003; Scholz, Sniehotta, & Schwarzer, 2005).  
 
 
Figure 4. The Health Action Process Approach (HAPA) by Schwarzer (1992; 2008) 
 
With regard to the social processes of the adoption and maintenance of health 
behaviour, all theories presented suggest that social processes also play an important 
role. Within the HAPA, resources and barriers (e.g., social support) are said to affect 
the behaviour itself, as well as planning and intention. Furthermore, the SDT assumes 
need satisfaction to depend on the individual’s social context. As stated above, 
Bandura (2004) also found that social outcome expectancies influence self-regulation. 
Nevertheless, social processes have not yet been consequently embedded into a theory 
or model of health behaviour. These social processes - social integration, need 
satisfaction, social and need support - are described below in more detail and with 
reference to physical exercising.  
2.3 Health behaviour and health-behaviour change: a social psychological 
perspective 
 
Having comfortable and enjoyable social relationships with others is important 
for an individual’s mental and physical health (cf. House, Landis, & Umberson, 1988; 
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Schwarzer & Knoll, 2007, 2010;). However, research in this area has dealt with 
different conceptualisations of social relationships and different theoretical 
frameworks to explain and describe social determinants that are relevant for health 
behaviour and health behaviour change. There are approaches that cover the 
quantitative aspects of social relationships, such as social integration and the 
description of social networks, as well as concepts that cover the qualitative 
dimensions of social relationships, such as social support. Moreover, additional 
insights can be found when taking into account the psychological theories that deal 
with human needs (e.g., Deci & Ryan, 1985, 2000; Hull, 1943; Murray, 1938), 
especially with the need to belong (cf. Baumeister & Leary, 1995). This need to 
belong is one main quality of social relationships, on that is important for perceiving 
and receiving social support in a satisfactory manner (see Ryan & Solky, 1996). The 
need to belong or “need for relatedness” is also an important construct within Deci 
and Ryan’s self-determination theory (SDT; Deci & Ryan, 1985, 2000; and see 2.2.2).  
Therefore, the aim of this chapter is to explain in more detail the social factors 
outlined above that may exert an influence on health and health behaviour change, 
with special attention to physical activity and exercising.  
2.3.1 Social integration, social networks, and health 
 
Social integration describes the structure and quantity of social relationships 
(Schwarzer & Knoll, 2007) and mainly covers aspects such as the size (number of 
network members), density, and connectedness of social networks (cf. Berkman, 
Glass, Brissette, & Seeman, 2000). Social integration was found to be a predictor for 
mortality risk (Berkman & Syme, 1979; Manzoli, Villari Pirone, & Boccia, 2006). For 
example, Umberson (1987)showed that married persons and those with children 
engaged in less risky behaviour than singles or persons without children. Holt-
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Lunstad, Smith, and Layton (2010) conducted a meta-analysis on social relationships 
and mortality risk and conclude that the lack of social contacts is comparable with the 
negative health impact of well-established risk factors for mortality (e.g., smoking, 
lack of physical activity). With regard to physical activity and exercise as one kind of 
health related behaviour, Pettee and colleagues (2006) found that being married was 
associated with higher levels in physical activity in both partners and that spousal 
physical activity is an important determinant for physical activity participation.  
2.3.2 Social support 
 
Definitions and conceptualisation of social support 
 
Social support can be regarded as resources provided by others in order to help 
someone (Schwarzer & Knoll, 2010). It also deals with the interaction between two or 
more individuals to change problematic conditions on the part of the person concerned 
(Knoll, Scholz, & Rieckmann, 2011). In contrast to social integration, social support 
covers the qualitative aspects of social relationships, such as the perception of 
potential help from the network (perceived support) or the concrete support one 
receives (received support) when needed (Uchino, 2009). Therefore, received social 
support is described as the concrete and tangible support an individual receives. 
Furthermore, it also includes the actual support transaction of the persons involved in 
the supporting actions. Although these actual support transactions are very relevantto 
health behaviour change, for example, it is still more common to investigate 
“perceived” rather than “received” social support (Boehmer, Luszczynska, & 
Schwarzer, 2007; Knoll, Rieckmann, & Kienle, 2007). 
Several types or functions of social support can be distinguished, such as 
emotional, instrumental, and informational (Schwarzer & Knoll, 2007). Emotional 
social support refers to the emotional well-being of the recipient and covers aspects 
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such as encouragement and comfort. Instrumental social support refers to supporting 
the recipient by means of assisting with the problem or donating goods (Schwarzer & 
Knoll, 2010). Finally, informational social support covers functions such as providing 
relevant information and giving advice (Schulz & Schwarzer, 2003; Schwarzer & 
Knoll, 2007).  
Social support: physical activity and exercising 
The social support of important others (e.g., family and friends) can play a 
crucial role in the adoption and maintenance of physical activity and exercise 
(Courneya, Plotnikoff, Hotz, & Birkett, 2000; Lippke, 2004; Trost, Owen, Bauman, 
Sallis, & Brown, 2002; Spanier & Allison, 2001). In a meta-analysis, Carron, 
Hausenblas, and Mack (1996) identified family support and support of important 
others as important factors for exercise adherence behaviour. In their literature review 
on determinants for initiation and maintenance of physical activity among older 
adults, van Straalen, De Vries, Mudde, Bolman, and Lechner (2009) identified social 
support from significant others and having a sports partner as positively associated 
with the initiation of physical activity. In terms of maintaining physical activity, 
positive associations for being supported by group members and sport partners were 
found as well. Likewise,Spanier and Allison (2001) demonstrated that general social 
support in terms of the frequency and the quality of having contact with important 
others was associated with higher levels of physical activity. In addition a study by 
Fischer Aggarwal, Liao, and Mosca (2008) showed an association between 
instrumental and emotional social support with physical activity engagement. Similar 
results were obtained by Kouvonen and colleagues (2011), who found that emotional 
and practical (instrumental) social support from a close person helps to maintain the 
recommended levels of physical activity. Furthermore, these results indicate that 
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practical social support may serve as a predictor for change towards a more active 
lifestyle. 
In contrast to the studies described above that mainly focus on the associations 
of social support and physical activity in general, the following studies mainly deal 
with instrumental social support operationalized as exercising together or having an 
exercise companion. For example, Brehm and Erberhardt (1995) investigated fitness 
club members, and found out that those who felt supported by a close person visited 
the centre more frequently. Moreover, persons who renewed their fitness centre 
contracts exercised more often with an exercise companion than persons who later 
terminated their contracts. Results from a study by Giles-Corti and Donovan (2002) 
showed that the greater the number of important others who exercised regularly with 
the respondent, the more likely recommended levels of physical activity were 
achieved. Likewise, Gellert and colleagues (2011) implemented a health promotion 
program for older adults and found that those participants who experienced social 
support and whose partners were also actively involved in the program could increase 
their physical activity over time. Dunton, Berrigan, Ballard-Barash, Graubard, and 
Atienza (2009) differentiated between the duration and the intensity of an exercise 
episode and were able to demonstrate that participants who exercised with an exercise 
companion reported to exercise longer but less intensively than participants exercising 
alone. The study by Oka, King, and Young (1995) dealt with the different effects of 
social support in general and social support for physical exercise on exercise 
behaviour. The authors showed that exercise-specific physical activity was the best 
predictor for exercise adherence.  
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The indirect and enabling effects of social support on exercising 
The results reported above provide evidence for the direct effect of social 
support on physical activity. Indeed, there is a growing body of literature (e.g., 
Duncan & McAuley, 1993; Duncan, McAuley, Stoolmiller, & Ducan, 1993; 
McAuley, Jerome, Elavsky Marquez & Ramsey, 2003; Molloy, Dixon, Hamer, & 
Sniehotta, 2010; Anderson, Wojcik, Winett, & Williams, 2006) that investigates 
mediators of the path from social support to physical activity in order to explain the 
psychological mechanisms through which social support affects health behaviour. In 
studies on recovery from traumatic stress, Benight and Bandura (2004) found that 
social support enhanced self-efficacy and this, in turn, facilitated recovering from the 
stressful event. They labelled this mechanism “enabling effect”. In the domain of 
physical activity and exercising, McAuley and colleagues (2003) demonstrated a 
similar effect of influencing exercise behaviour through the mediation of self-efficacy 
(see also Duncan & McAuley, 1993; Duncan, McAuley, Stoolmiller, & Ducan, 1993). 
This pathway from social support to physical activity through self-efficacy has also 
been extended by other self-regulatory mechanisms. For example, Anderson and 
colleagues (2006) demonstrated that social support directly influenced self-efficacy 
and self-regulation. Furthermore, self-regulation was also indirectly affected by social 
support through self-efficacy. In turn, self-efficacy and self-regulation predicted 
physical activity. Furthermore, in recent studies, planning was also found to be a 
mediator of the association between social support and physical activity (Molloy, 
Dixon, Hamer, & Sniehotta, 2010). Moreover, some studies have also addressed the 
question of whether receiving social support in terms of making plans with someone 
else as a self-regulatory strategy might help to accomplish a targeted health behaviour. 
Prestwich and colleagues (2005) labelled this approach “collaborative implementation 
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intentions”, and found higher levels of breast self-examination (BSE) rates in women 
who planned to perform a BSE with their partner. Similarly, Burkert, Scholz, Gralla, 
Roigas, and Knoll (2011) instructed their participants (prostatectomy-patients) to plan, 
with their partner, the performance of a pelvic-floor exercise. However, there were no 
specific intervention effects. These mixed and partly inconsistent findings demonstrate 
that there is a need for further research in analysing the role of received social support 
concerning initiating, increasing, and maintaining health behaviour.  
2.3.3. The concept of basic psychological need satisfaction and need support 
Further to the concept of social support, the idea that supportive behaviours by 
others might help an individual to engage in a certain behaviour (e.g., Brehm & 
Eberhardt, 1995) is also part of other psychological theories. One of these is the Self-
determination theory (SDT) by Deci and Ryan (1985, 2000), which is also described, 
on a more general level, in 2.2.2. In this section, the aim is to explain the idea of the 
satisfaction of the three basic psychological needs (autonomy, competence, and 
relatedness) presumed by Deci and Ryan (2000) which is a very important concept 
within SDT.  
Autonomy refers to experiencing free choice and feeling like the initiator and 
source of one’s own action (deCharms, 1968; Deci&Ryan, 1985). People feel 
competent when they interact with their environment effectively and when they can 
influence it in a successful way (Deci, 1975; White, 1959; Vlachopoulos & Sotiria, 
2006). Thus, competence is comparable to Bandura’s self-efficacy (1997). Perception 
of social relatedness is based on building and keeping relationships, as well as 
experiencing a sense of mutual respect and reliance with others (Baumeister & Leary, 
1995; Deci & Ryan, 2002).  
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These needs are considered to be the nutriments for the individuals’ optimal 
psychological functioning, as well as for psychological health and well-being (Deci & 
Ryan, 2000). Need satisfaction can facilitate internalization and is important for 
experiencing self-determination and intrinsic motivation (Ryan & Deci, 2004). It is 
predicated on the individuals’ social context. Therefore, SDT assumes the existence of 
social contexts that support need-satisfaction and those that thwart need satisfaction 
(Deci & Ryan, 2000; 2002). Three need-satisfaction supporting dimensions of the 
social context have been identified in SDT research: autonomy support, structure, and 
involvement (Deci & Ryan, 1991; Markland, Ryan, Tobin, & Rollnick, 2005; Ryan et 
al., 1995). These three social-context dimensions are supposed to affect satisfaction of 
the three needs. The concept of autonomy support describes an interpersonal climate 
characterized by helping individuals to recognize their possibilities for free choice and 
base their actions on their own personal reasons (Markland, Ryan, Tobin, & Rollnick, 
2005). In contrast, controlling social contexts deal with rewards, punishments, and 
judgmental evaluations to pressure the individual in a certain direction (Williams, 
2002). By means of the structural dimension, the satisfaction of competence should be 
facilitated. Individuals are assisted in developing clear expectations and setting 
realistic goals regarding the process of behaviour change. Moreover, the social context 
encourages the individual to feel capable of engaging in appropriate actions towards 
the intended behaviour-change process (Markland & Tobin, 2010). Finally, support 
for relatedness is represented in the involvement dimension and describes the extent to 
which the individual experiences his/her social context as interested in the individual 
itself and his/her well-being (Reeve, 2002). This dimension mainly deals with the 
emotional resources of the social relationship between the individual and his/her 
social context and mutual trust (Markland, Ryan, Tobin, & Rollnick, 2005).  
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Although these three dimensions of need support are described as being 
independent, they are highly interrelated (Ryan, 1991). Consequently, most measures 
of need support assess it one dimensionally and label this factor “autonomy support” 
(Markland & Tobin, 2010). However, as the SDT characterisation of need supportive 
factors is broader than “autonomy support”, Markland and Tobin (2010), as well as 
Niemiec et al. (2006), proposed the use of “need support” instead. Furthermore, the 
usage of need support better depicts the fact that there are different effects of three 
kinds of need support (autonomy support, structure, and involvement) on the different 
forms of regulation (see Deci & Ryan, 2000; Koestner & Losier, 2002; Markland & 
Tobin, 2010).  
2.3.4. Basic psychological need satisfaction in exercise 
Need satisfaction plays an important role in various life domains due to the 
fact that people seek need satisfaction in order to obtain and retain a personal context 
or environment that is healthy and supporting for their psychological well-being and 
development (Frederick-Recascino, 2004). As mentioned above, need satisfaction 
helps to internalize a certain behaviour (Ryan & Deci, 2004), which results in a 
behaviour that becomes more self-determined or even intrinsically motivated, which, 
in turn, leads to more persistence in performing this behaviour. With regard to being 
physically active or exercising on a regular basis, a key issue is persistence in 
performing. Therefore, when investigating conditions that help individuals to engage 
in regular physical exercising, need satisfaction plays a crucial role. Likewise, SDT 
has widely been applied when studying exercise and physical activity (e.g., Ryan & 
Deci, 2007; Ryan, Williams, Patrick, & Deci, 2009; Vlachopoulos, Kaperoni, & 
Moustaka, 2011).  
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Prior research in the exercise domain has provided evidence for the association 
between need satisfaction and self-determined motivation (e.g., McDonough & 
Crocker, 2007; Russell & Bray, 2009; Vlachopoulus & Michailidou, 2006) as well as 
the relationship between self-determined motivation and physical exercise (e.g., 
Edmunds, Ntoumanis, & Duda, 2006; Wilson & Rodgers, 2004; Wilson, Rodgers, 
Blanchard, & Gessell, 2003). For example, Wilson, Rodgers, and Fraser (2002) 
reported associations between need satisfaction, intrinsic motivation, and self-reported 
physical exercise. Gagné, Ryan, and Bargmann (2003) demonstrated that daily well-
being is associated with the daily fluctuations of need satisfaction among adolescent 
female gymnasts. 
The above-reported results demonstrate the importance of investigating need 
satisfaction and need-satisfying social contexts for physical exercise. To that end, the 
first step in studying such conditions is the development of reliable and valid scales to 
assess the psychological need satisfaction in exercise. Currently, scales that assess 
need satisfaction in general (see Gagné et al., 2003) are in use, as well as instruments 
that assess specialized need satisfaction, such as “in relationships” (e.g., La Guardia, 
Ryan, Couchman, & Deci, 2000) or “at work” (e.g., Baard, Deci, & Ryan, 2004).  
Measuring basic need satisfaction in exercise 
Given the importance of domain-specific instruments to assess psychological 
constructs adequately (e.g., Ryan, 1995; Vlachopoulos & Michailidou, 2006), 
designing a scale to estimate the extent to which the three basic needs are satisfied in 
exercise was essential. Therefore, Wilson and colleagues (2006) introduced the 
Psychological Need Satisfaction in Exercise Scale (PNSE), which is an 18-item 
measure to assess the satisfaction of autonomy, competence, and social relatedness 
during exercise situations. Wilson and colleagues (2006) conducted two studies to 
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explore the factorial composition and to evaluate aspects of construct validity. The 
explorative factor analyses conducted displayed good factorial structures and factor 
definitions overall. The final solution was “…interpretable and consistent with SDT” 
(Wilson et al., 2006, p. 237). In a second study, a confirmatory factor analysis was 
calculated and, in accordance with the first study, the three factorial structure could be 
affirmed. The fit indices were all in an adequate range: CFI = 0.94, Incremental fit 
index (IFI) = 0.94, SRMSR = 0.07 and RMSEA = 0.90. Cronbach’s alpha coefficients 
were greater or equal to α = 0.90. Likewise, Vlachopoulos and Michailidou (2006) 
presented “The Basic Psychological Needs in Exercise Scale” (BPNES) in Greek. 
“The BPNES is a domain-specific self-report instrument designed to assess 
perceptions of the extent to which the innate needs for autonomy, competence, and 
relatedness (Deci & Ryan, 2000) are satisfied in exercise” (Vlachopoulus & 
Michailidou, 2006, p. 179). Vlachopoulus and Michailidou (2006) demonstrated an 
adequate factor structure (Non-Normed Fit Index (NNFI) = 0.97, CFI = 0.98, SRMR = 
0.04, RMSEA = 0.05) including its reproducibility across two separate samples (NNFI 
= 0.96, CFI = 0.97, SRMR = 0.06, RMSEA = 0.04), internal consistency (all 
Cronbach’s alpha values were greater than α = 0.8), test-retest reliability over a four 
week period (intraclass correlations for all three sub scales were ICC = 0.97) and the 
need-score were mainly unaffected by social desirability (low and non significant 
correlations between the BPNES sub scales (autonomy, competence, and relatedness) 
and social desirability). A French measure to assess need satisfaction in exercise was 
introduced by Gillet, Rosnet, & Vallerand (2008). In addition to the other researchers, 
they showed that their measure had a sufficient factor structure (NNFI = 0.93, CFI = 
0.95, IFI = 0.95, SRMR = 0.07, RMSEA = 0.06) and internal consistency (Cronbach’s 
alpha values ranged between α = 0.72 and α = 0.77). Based on this French version, 
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Domínquez, Martín, Martín-Albo, Nuñez, and León (2010) constructed a Spanish 
measure of need-satisfaction in exercise. The reported fit indices were acceptable: IFI 
= 0.91, CFI = 0.91 and RMSEA = 0.07. The Cronbach’s alpha values per sub scale 
ranged from α = 0.78 (perception of competence) to α = 0.88 (perception of social 
relatedness) in the pretest. Ten weeks later the authors carried out a second 
measurement to calculate the test-retest reliability. The correlations were as follows: 
autonomy r = 0.70, competence r = 0.71, and social relatedness r = 0.68. This is 
considered as acceptable when taking the long time interval of ten weeks into account 
(Domínquez, Martín, Martín-Albo, Nuñez, & León, 2010).  
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3. Research Questions 
In Chapter I, part 2.3.3 the importance of social support and in 2.3.3 and 2.3.4 
the importance of need satisfaction for physical exercise, as well as for determinants 
(e.g., self-efficacy, action control, or intrinsic motivation) that help to engage in and to 
maintain exercising, were presented. The following research questions are analyzed, 
and addressed through these findings in more detail in the Chapters II, III and IV. 
In this chapter, the research questions emerging from the theoretical 
background and from the current literature review are defined.  
3.1. The importance of received social support for physical exercising 
As illustrated in section 2.3.2, social support can play an important role in 
adopting and maintenaningphysical exercise. Thus far, the research has mainly 
focussed on more general aspects of social support on exercising, such that having 
contact with important others was positively connected to higher levels of physical 
activity (Spanier & Allison, 2001). In other words, these studies found associations 
between social support and physical exercising, but did not investigate mechanisms by 
which social support might help to engage in or maintain exercising (e.g., Fischer et 
al., 2008; Kouvonen et al., 2011). Moreover, social support has also been assessed on 
a general level and not on an exercise- or sport-specific level. Additionally, most of 
the reported studies have addressed perceived social support, but only a few have 
focused on received social support (Boehmer, Luszczynska, & Schwarzer, 2007; 
Knoll, Rieckmann, & Kienle, 2007). 
Received social support, in particular, involves specific supportive behaviours 
provided to the recipient by persons from the recipient’s social context (Haber, Cohen, 
Lucas, & Baltes, 2007). To that end, sport-specific received social support seems 
suitable for describing and predicting physical exercise and psychological constructs 
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(e.g., self-efficacy and action control, see Chapter I part 2.2.) that help engaging in 
and maintaining physical exercising. One possibility to operationalize received sport-
specific social support is having a person to exercise with. This approach would 
comprise the concrete assistance with which received social support is defined 
(Schwarzer & Knoll, 2007; 2010). Indeed, there are studies that have focussed on 
more exercise-specific support and have operationalized received social support by the 
availability of persons to exercise with (e.g., Brehm & Eberhardt, 1995; Dunton et al., 
2009; Gellert et al., 2011; Giles-Corti & Donovan, 2002; Oka et al., 1995). However, 
in most of these studies the investigated samples made use of exercise companions 
they had already exercised with for a longer period of time. In so doing, the potential 
consequences and effects of exercising together could not be investigated 
appropriately because both partners are already a well-rehearsed team. 
Another aspect, which has not been very well studied thus far, is the time 
course of received social support, in general (van Stralen et al., 2009), and time course 
with regard to social support for physical exercise provided by an exercise companion. 
Consequently, the first aim of this thesis was to conduct a randomized 
intervention- and control-group study. To the best of our knowledge, the effects of 
social support on exercising have not yet been investigated within an experimental 
approach. Therefore, the social support intervention conducted involved finding a new 
exercise companion and exercising together for eight weeks, which should ensure that 
the participants do not rely on persons they already exercise with, even if on a rare or 
irregular basis. This way, the starting point for each participant in the intervention 
group was equal. Received instrumental and emotional social support should be 
addressed this way and utilized to enhance and maintain physical exercise on the part 
of the respondent. In line with the work of Abraham and Michie (2008), social support 
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can be categorized as a behaviour-change technique. Additionally, an important aspect 
of the present thesis was the consideration of received social support asthe concrete 
assistance. Received social support, compared to perceived social support, is less 
studied, even though studies that have investigated the effects of having an exercise 
companion as the instrumental aspect of received social support have shown 
promising results (e.g., Brehm & Eberhardt, 1995; Dunton et al., 2009; Gellert et al., 
2011; Giles-Corti & Donovan, 2002; Oka et al., 1995). In addition, this study was 
designed as a longitudinal design with ten measurement time-points. The advantage of 
such an approach is the generation of information concerning inter- and intra-
individual changes of received social support and physical exercising. As a first step 
in order to receive a more detailed picture of received social support and physical 
activity over time, the following research questions and hypotheses associated were 
investigated by running an intervention- and control-group design: 
A1. Do individuals in the intervention group and control group differ in their physical 
exercising over time?  
Hypothesis A1: Individuals in the intervention group are able to significantly 
enhance their physical exercising more than the control group over the time of 
the study. This is because of the possible effect the new exercise companion 
has on the physical exercise behaviour of the individuals in the intervention 
group.  
A2. Do individuals in the intervention group and control group differ in their received 
instrumental social support?  
Hypothesis A2: Because the individuals in the intervention group are more 
supported by their new exercise companion, resulting from performing 
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physical exercise together, it is proposed that they will have higher values of 
received instrumental social support over time than those in the control group.  
A3. Do individuals in the intervention group and control group differ in their received 
emotional social support?  
Hypothesis A3: As individuals in the intervention group are more supported by 
their new exercise companion, due to encouragement and comfort, for 
example, it is proposed that they will have higher values of received emotional 
social support over time than those in the control group.  
 
In part 2.3.2, the indirect and enabling effects of social support are described 
And it has been demonstrated that receiving social support may indirectly affect the 
targeted behaviour through the facilitation or the enabling of self-regulatory constructs 
and mechanisms, such as self-efficacy or action planning (e.g., Anderson et al., 2006; 
Benight & Bandura, 2004; Molloy et al., 2010). This intervention was to test the 
enabling effect on a broader basis by taking self-efficacy,self-monitoring, and action 
control into consideration . Additionally, these indirect effects would give further 
insight into embedding received social support in a comprehensive model of health 
behaviour, in this case the HAPA (Schwarzer, 2008). The working model for this 
research aim is shown in Figure 5. 
An additional aim was to depict which type of social support (emotional and 
instrumental) is most predictive for self-efficacy, self-monitoring, and action planning. 
To the best of our knowledge, no study has yet tested the different contributions of 
instrumental and emotional social support on enabling physical exercise.  
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Figure 5. Working model for Chapter III (research questions B1 and B2), based on the HAPA 
(Schwarzer, 2008) with received social support included (Social Support) 
 
Therefore, the following research questions are addressed: 
B1. Is there an enabling effect of received social support on physical exercise through 
self-efficacy, self-regulation, and action planning?  
Hypothesis B2: It is supposed that this effect is different for individuals in the 
intervention and control groups and that the enabling process would be 
stronger for individuals in the intervention group.  
B2. Do received emotional and instrumental social support contribute differently to 
the enabling of physical exercise via self-efficacy, self-regulation, and action 
planning?  
Hypothesis B2: This effect is assumed to be more pronounced for individuals 
in the intervention group than in the control group.  
Answering these research questions contributes to the investigation of the 
processes under which circumstances and which kind of received social support is best 
to facilitate physical exercise. Also, the regulatory processes, which are associated 
with physical exercising, are investigated under the aspect of received social support. 
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The enabling effect of social support on exercising are extended by other self-
regulatory constructs (self-regulation and action planning) than self-efficacy, in order 
to embed received social support in the volitional phase of the HAPA.  
3.2. The contribution of need satisfaction for physical exercising 
In Chapter I 2.3.3, the importance of the SDT for physical exercising and the assumed 
three basic needs were displayed. SDT (Ryan & Deci, 2004) has become an 
established framework for exploring motivational processes in exercise and helps to 
understand the motivational factors involved in exercise participation. In particular, 
the satisfaction of the three basic needs is important to engage in regular physical 
exercise (Ryan & Deci, 2007; Ryan, Williams, Patrick, & Deci, 2009; Vlachopoulos, 
Kaperoni, & Moustaka, 2011). Further investigating need satisfaction in physical 
exercise and how it can be utilized to support regular exercising requiresaccess to 
measures that fulfil psychometric requirements, such as factorial composition and 
internal consistency, and that are domain specific (Ryan, 1995; Vlachopoulos & 
Michailidou, 2004). Our aim, therefore, was to design a German scale to assess need 
satisfaction in exercise. The newly developed German scale is based on two other 
scales, which already exist in other languages (in Greek: Vlachopoulos & 
Michailidou, 2006; in English: Wilson, Rogers, Rodgers, & Wild, 2006). However, to 
the best of our knowledge, there is no translated and validated measure of need 
satisfaction in exercise in German, although need satisfaction is a core construct in 
SDT (Ryan & Deci, 2004). Thus, the aim of this study was to generate a reliable and 
valid German measure of need satisfaction in exercise. The following steps for scale 
construction are performed within this study:  
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C1. Translation of the Greek (Vlachopoulos & Michailidou, 2006) and English 
(Wilson et al., 2006) measures into German, followed by item selection for the final 
version.  
C2. Examination of the factorial structure, testing the structure in two randomized 
split samples in order to replicate the factor structure, as well as with the same sample 
after nine months. 
C3. Assessment of the internal consistency of the newly developed scale.  
C4. Testing criterion validity. For this we reverted to a German scale that measures 
self-efficacy towards physical exercise (Fuchs & Schwarzer, 1994), and several 
motives for being engaged in exercise (Ryan, Frederick, Lepes, Rubio & Sheldon, 
1997).  
C5. Testing construct validity. For this we measured the participants’ motivational 
style for exercise (Seelig & Fuchs, 2006), flow experience (Rheinberg et al., 2003), 
and well-being (Watson, Clark, & Tellegen, 1988).  
A rationale for the selection of scales for the validation process will be presented in 
Chapter IV in more detail.  
The availability of a validated German measure of need satisfaction in exercise 
is the first step in being able to apply this scale to health promotion and health 
interventions that target exercise behaviour. This also means that need satisfaction as a 
process that depends on a person’s social context can be depicted adequately. Thus, 
with this scale, social context can be tested to evaluate whether it supports need 
satisfaction or not, and whether it could, in line with this, be changed to provide more 
or better need satisfaction in exercise situations.  
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4. Description of the Studies 
In order to address the research questions described above, two studies were 
designed and conducted. Study 1 was specifically designed to answer research 
questions A1, A2, A3 and B1 and B2. The aim of Study 2 was to address research 
steps C1 to C5.  
In the following, an overview of the two studies in terms of study design, 
samples, and recruitment procedures is presented. Detailed descriptions of sample 
characteristics and a complete method section per Study are given in Chapters II, III, 
and IV. Additionally, an overview of the studies and the respective chapters in this 
dissertation are presented in Figure 8.  
4.1. Study 1. The interplay of received social support with physical exercising 
and with determinants of self-regulation: an intervention study 
Study 1 was designed as a social support intervention with randomized 
allocation of the participants to either an intervention or control group. Both the 
intervention group and the control group received online questionnaires weekly. This 
intervention was designed to address research questions A1, A2, and A3 (detailed 
description in Chapter II), as well as research questions B1 and B2 (detailed 
description in Chapter III).  
An overview of the recruitment procedure, the samples, and the study design is 
given in the following section. A detailed description of sample characteristics and a 
complete method section are presented in Chapters II and III.  
Recruitment Procedure and Sample 
The inclusion criterion for participating in Study 1 was the intention to begin 
or the intention to increase one’s own physical exercise. This study was designed as a 
social-support intervention with randomized allocation of the participants to either an 
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intervention group or control group. The intervention group was instructed to search 
for a new exercise companion for the duration of the study (8 weeks). Received 
instrumental and emotional social support were to be addressed this way and utilized 
to enhance physical exercise on the part of the respondent. Both groups received a 
screening questionnaire (T0, either online-questionnaire or paper and pencil), where 
each participant could choose between three possible dates to begin the study. 
Thereafter, all participants received three online questionnaires in four-week intervals 
(T1, T2, and T3, see Figure 6). In addition, all participants received weekly 
monitoring online-questionnaires (M1 to M6, see Figure 6). As in incentive, 
individuals who answered all questionnaires received a 30 CHF voucher for an online 
book and media store after completing the study.  
The actual recruitment mode was twofold. First, we recruited participants in 
two locations of a Swiss federal research institute. Paper and pencil questionnaires 
with two different instructions were randomly distributed among 35 people who 
wanted to enhance their physical exercise (n = 13 control group; n = 22 with 
intervention group instruction). Of these 35 questionnaires, 26 were returned (n= 6 
control group, n = 20 intervention group). The second recruitment mode was 
distributing the link of an online questionnaire (with exactly the same content as the 
paper-pencil-questionnaire) through health-related websites, an advertisement in a 
university journal, and flyers to be displayed within group practices of a health 
insurance company. In doing so, we were able to reach 301 persons who clicked on 
the link of the screening questionnaire (see Chapter II for a participants’ flow chart). 
By clicking on the link the participants were randomized to the intervention group (n 
= 150) or control group (n = 151). With regard to online recruitment, 104 participants 
(n = 55 control, n = 49 intervention group) did not provide their email address, which 
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means that we could not send a second questionnaire (T1) to the respective person and 
that he/she dropped out after T0. The participants’ flow chart for both recruitment 
modes is displayed in Chapter II.  
 
 
Figure 6. Study design of Study 1 and assessed variables and measures (SV = short 
version) 
Design 
This study is comprised of 10 measurement time points assessed by online-
questionnaires. In the following, the variables assessed per measurement time point 
are described. At T0, the amount of physical exercise related to the past seven days, 
social demographic variables (e.g., age, family status, schooling etc.), and health 
related variables (e.g., height, weight, smoking status, fruit und vegetable 
consumption etc.) were assessed (see Figure 6). At T1, T2, and T3 again physical 
exercise related to the past seven days, received emotional and instrumental social 
support, self-efficacy, planning, action control as well as basic need satisfaction 
(separately measured for autonomy, competence, and social relatedness) were 
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measured. Additionally, all participants received online-questionnaires weekly, which 
are called “monitoring questionnaires” (M1 to M6). In the monitoring questionnaires, 
physical exercise related to the past seven days and basic need satisfaction were 
assessed. Moreover, short versions of the scales of received emotional and 
instrumental social support, self-efficacy, planning, and action control were 
administered.  
 
4.2. Study 2: The German psychological need satisfaction in exercise scale –  
            validation of a measure of need satisfaction in exercise 
The aim of Study 2 was the translation, construction, and validation of a 
German measure to assess need satisfaction in exercise. With this measure, the 
research steps C1 to C5 mentioned above are addressed. An outline of the recruitment 
procedure, the sample and the study design are presented in the following section. 
This is outlined in more detail in Chapter IV.  
Recruitment Procedure and Sample 
A total of 654 people were recruited from one private fitness centre, different 
sport clubs, and the Academics Sports Association Zurich (ASVZ). This recruitment 
procedure assured the needed heterogeneity of participants and the type of sports 
participants practiced. At baseline (T1), participants filled out an online questionnaire. 
At the end of the questionnaire, the participnats could indicate whether they were 
interested in participating in a follow-up measurement point. If so, the participants 
could provide their e-mail addresses. After excluding participants who did not answer 
at least one of the need-satisfaction items, 614 persons remained in the sample (56.5% 
female, 1.8% did not indicate their gender). The participants’ age ranged from 16 to 
81 years (M = 38.39 years, SD = 12.05 years). Half of the participants (52.45%) had a 
Chapter I 
_______________________________________________________________________________ 
	   53	  
high-school degree, 39.71 % got vocational training, and 458 (74.59%) reported to be 
employed.  
Design 
Nine months after T1, the second measurement (T2) took place and was 
completed by a total of 227 participants. After excluding those participants who did 
not answer at least one of the need-satisfaction items at T2, 216 persons remained in 
the retest sample. At both measurement time points, physical exercise, demographics, 
and the newly-developed scale “German psychological need satisfaction in exercise 
scale” (PNSEG) were measured (see Figure 7). Further information concerning the 
process of scale construction is presented in Chapter IV. Moreover, in order to test the 
criterion validity self-efficacy towards physical exercise (Fuchs & Schwarzer, 1994), 
and motives to exercise (Ryan, Frederick, Lepes, Rubio & Sheldon, 1997) were 
assessed at both measurement time points. To examine the construct validity of the 
PNSEG, the participants’ motivational style for exercise (Seelig & Fuchs, 2006), flow 
experience (Rheinberg et al., 2003), and well-being (Watson, Clark, & Tellegen, 
1988) were measured again at T1 and at T2 (see Figure 7).  
 
Figure 7. Study design of Study 2 and measures and variables assessed (PANAVA = 
Positive Activation (PA), Negative Activation (NA), and Valence (VA)) 
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Dropout analyses revealed that there were no significant differences concerning age 
(t(583) = 0.36, p = .72), gender (χ2(1) = 0.39, p = .72), education (χ2(8) = 9.12, p = 
.33), employment (χ2(1) = 1.05, p = .31), exercise (t(612) = -0.29, p = .77), 
satisfaction of autonomy (t(592) = -0.41, p = .68), competence (t(581) = -1.40, p = 
.99), and relatedness t(580) = -0.02, p = .16) between the participants who completed 
both measurements and those who only completed T1. 
 
 
Figure 8. Overview of the studies and the respective chapters in this dissertation.  
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Chapter II 
 
Effects of an exercise companion on physical exercise: An intervention study 
 
Pamela Rackow, Urte Scholz, Falko F. Sniehotta, & Rainer Hornung 
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Abstract 
Objectives. The role of social support for physical exercising is well documented. 
However, the majority of studies that investigate the associations between social 
support and physical exercise target perceived instead of received social support. 
Moreover, most studies investigate the effects of received social support in a 
descriptive correlational. Thus, our study aimed at investigating the effects of received 
social support by conducting an intervention study.  
Methods. Participants were randomly assigned to an intervention or control group. The 
intervention comprised regularly exercising with a new sports companion for eight 
weeks. To investigate the time course of physical exercising and received social support, 
growth curve modelling was employed.  
Results. Both groups were able to improve their physical exercising for the time of the 
study. Received social support, however, decreased slightly in the control group, but 
remained stable in the intervention group.  
Conclusions. The intervention was suitable to sustain received social support for 
physical exercise across a two-months interval. However, the control as well as 
invention group were able to enhance their physical exercising. These finding suggests 
on the one hand the need to further investigate other possible social determinants of 
physical exercising, and on the other hand the possibility of different pathways and 
mechanisms of received social support and physical exercising.  
 
 
Keywords: received social support; exercising; growth curve model; intervention 
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Introduction 
In most western industrialized countries, adults lead a sedentary lifestyle (Hardman & 
Stensel, 2003). This is although regular exercise is important to obtain and keep 
physical and psychological health (Cavill, Kahlmeier, & Racioppi, 2006). Thus, it is 
important to identify effective strategies to enhance physical exercise among 
sedentary adults. One can distinguish between strategies that mainly focus on the 
person itself, like self-regulation abilities (e.g., Gollwitzer & Sheeran, 2006), and 
strategies that focus on the person’s environmental and social context, such as social 
support. The latter, however, has been mostly examined in studies applying 
correlational designs (e.g., van Straalen, De Vries, Mudde, Bolman, & Lechner, 
2009), which excludes causal inferences on this particular association. This study set 
out to contribute to the question of causality between received social support and 
physical exercise by using an experimental approach. 
Social support for physical activity 
Social support can be differentiated into perceived social support and received 
social support (cf. Uchino, 2009). Perceived social support refers to the anticipation of 
potential help from the social network. Received social support is the support one 
receives when needed (Uchino, 2009). Although not a measure of actual support 
transactions, it is still more common to investigate perceived than received social 
support (Boehmer, Luszczynska, & Schwarzer, 2007; Knoll, Rieckmann, & Kienle, 
2007). Several types or functions of social support can be distinguished like 
emotional, instrumental, and informational social support (Schwarzer & Knoll, 2007). 
Emotional social support refers to the emotional well-being of the recipient and covers 
aspects like encouragement and comfort. Instrumental social support refers to 
supporting the recipient by means of assisting with the problem or donating goods 
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(Schwarzer & Knoll, 2010). Finally, informational social support covers functions like 
providing relevant information and giving advice (Schulz & Schwarzer, 2003; 
Schwarzer & Knoll, 2007).  
The social support of important others (e.g., family and friends) can play a 
crucial role in the adoption and maintenance of physical activity and exercise 
(Courneya, Plotnikoff, Hotz, & Birkett, 2000; Lippke, 2004; Trost, Owen, Bauman, 
Sallis, & Brown, 2002; Spanier & Allison, 2001). In a meta-analysis, Carron, 
Hausenblas, and Mack (1996) identified family support and support of important 
others as important factors for exercise adherence behaviour. In their literature review 
on determinants for initiation and maintenance of physical activity among older 
adults, van Straalen, De Vries, Mudde, Bolman, and Lechner (2009) identified social 
support from significant others and having a sports partner as positively associated 
with the initiation of physical activity. In terms of maintaining physical activity, 
positively associations for being supported by group members and sport partners were 
found as well. In terms of instrumental and emotional social support, several studies 
showed associations between both types of social support and physical activity 
engagement (Fischer Aggarwal, Liao, and Mosca, 2008), and physical activity 
maintenance (Kouvonen et al., 2011).  
One facet of instrumental social support is concrete assistance. With regard to 
exercising a number of studies reported positive associations between having someone 
to exercise with (e.g., having an exercise companion) and physical exercise levels (cf. 
Brehm & Eberhardt, 1995; Dunton et al., 2009; Gellert, Ziegelmann, Warner, & 
Schwarzer, 2011; Giles-Corti & Donovan, 2002) as well as exercise adherence (e.g., 
Brehm & Eberhardt, 1995; Oka, King, & Young, 1995).  
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However, some important issues have not yet been covered by the presented 
studies. Most of the reported studies have addressed perceived social support, but only 
a few have focused on received social support (Boehmer, Luszczynska, & Schwarzer, 
2007; Knoll, Rieckmann, & Kienle, 2007). Even fewer studies have dealt with the 
support received from a sports companion. Moreover, if studies took this source of 
social support into account, then the investigated sample made use of sports 
companions they already exercised with for a longer period of time. In doing so, the 
potential consequences and effects of exercising together cannot be investigated 
appropriately, because both partners are already a well-rehearsed team.  
Aim of the present study 
If interventions want to make use of social support as an intervention strategy, 
then there are two indispensable objectives: first, to investigate if, and second also to 
further investigate how social support works. Thus, our study aimed at exploring the 
effects of received instrumental and emotional social support on exercising by 
conduction a randomized intervention study. 
Method 
Intervention procedure and recruitment modes 
The intention to begin or to increase one’s own physical exercise was the 
inclusion criteria for participating in our study. In our study, we conducted a social 
support intervention, which comprises finding a new sports companion and exercising 
together for eight weeks. Received instrumental and emotional social support should 
be addressed this way and utilized to enhance physical exercise on the part of the 
respondent. In line with the work of Abraham and Michie (2008), social support can 
be categorized as a behaviour change technique. The control group did not receive 
such an instruction. Both groups received a screening questionnaire (T0, either online-
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questionnaire or paper and pencil), where each participant could choose between three 
possible dates to begin the study. Afterwards, the participants received three online 
questionnaires in four-week intervals (T1, T2, and T3). Participants who answered all 
questionnaires received an incentive (30 CHF voucher for an online book and media 
store) after completing the study.  
The recruitment mode was twofold. First, we recruited participants in two 
locations of a Swiss federal research institute. Paper and pencil questionnaires with 
two different instructions were randomly distributed among thirty-five people who 
wanted to enhance their physical exercise (n = 13 control group; n = 22 with 
intervention group instruction). Of these 35 questionnaires, 26 were returned (n= 6 
control group, n = 20 intervention group). The second recruitment mode was 
distributing the link of an online questionnaire (with exactly the same content as the 
paper-pencil-questionnaire) via health-related websites, an advertisement in a 
university journal, and flyers for display within group practices of a health insurance 
company. In doing so, we were able to reach 301 persons who clicked on the link of 
the screening questionnaire (see Figure 9). By clicking on the link the participants 
were randomized to the intervention (n = 150) or control group (n = 151). 
Additionally, participants could choose between three dates to begin with the study. 
Altogether, 104 participants (n = 55 control, n = 49 intervention group) did not 
provide their email address, which means that we could not send a second 
questionnaire (T1) to the respective person again and that he or she dropped out 
already after T0. The participants’ flow is displayed in Figure 9.  
Participants 
In the control group as well as in the intervention group, participants’ mean 
age was around 35 years. In both groups, most participants were female (see Table 1). 
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At T0 participants in the control group as well as in the intervention group reported to 
exercise between 150 and 160 minutes in the past seven days. In both groups, nearly 
half of the participants reported to work full time, and a good third reported to be 
college/university students (Table 1). A full and detailed description of the baseline 
characteristics of the 223 participants who underwent randomisation and answered at 
least the T0 questionnaire is shown in Table 1. There are no significant differences 
between the two study groups in any of these measures. Thus, the randomization was 
successful. 
Table 1 
Descriptive statistics of the baseline questionnaire (T0) displayed separately for 
intervention and control group. 
 
Variable 
 
 
Control (n = 102) 
 
Intervention (n = 121) 
   
Female 62.75 % 65.53% 
Age (years) 34.45 (11.00) 34.66 (11.11) 
   
Physical Exercise (Minutes of 
exercising in the past 7 days) 
146.28 (139.12) 160.95 (129.05) 
   
Work   
Student 32.35 % 33.88 % 
Unemployed 0.98 % 5.79 % 
Full time work (more than 32 
hours per week) 
51.96 % 52.07 % 
   
Family status   
Married/living with partner 36.27 % 41.32 % 
Single/divorced 47.08 % 41.32 % 
   
Education   
High school degree 48.03 % 57.02 % 
   
Health related variables   
Height (cm) 169.34 170.07 
Weight (kg) 69.42 65.04 
Portions Fruit/Veg. per day 2.79 (1.29) 2.72 (1.25) 
Smoking “yes”1 10.30 % 13.30 % 
Weekly Alcohol Consumption 
“yes”2 
 
34.31% 33.88 % 
Note. 1 This information refers to the question “Do you smoke – even if rarely”; 2 This means 
alcohol consumption in general at least once a week.  
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Figure 9. Flow of participants. Upper level represents the two different recruitment 
modes at the research institute and via the online-questionnaire. Lower level displays 
the flow of participants. Three individuals in the intervention group reported that they 
did not find a sports companion and were therefore excluded form all imputation 
procedures and the analyses. Analyzed1 refers to the participants imputed and 
analyzed for the growth curve model for physical exercise. Analyzed2 refers to the 
participants imputed and analyzed for the growth curve models for emotional and 
instrumental social support. 
 
Chapter II 
_______________________________________________________________________________ 
	   63	  
Measures 
The socio-demographic and health related variables were assessed at T0. 
Physical exercising was measured at T0, T1, T2 and T3. Received instrumental and 
emotional social support were assessed at T1, T2, and T3. The sample means of the 
respective constructs are reported below. The group means for all variables are 
reported in Table 2.  
 
Table 2 
Means (standard deviations) of physical exercise and the psychological variable 
under study in intervention and control group for all measurement time points 
 
Variable 
 
Group 
 
T0 
 
T1 
 
T2 
 
T3 
      
Physical 
Exercise* 
Control 
 
146.28  
(139.12) 
166.90 
(168.76) 
218.91 
 (147.35)  
172.60 
(177.28) 
      
 Intervention 
 
160.95 
(129.05) 
184.48 
(141.17) 
204.71 
(152.13) 
266.50 
(246.73) 
      
Emotional 
Support 
Control 
 
-- 5.26 
(1.36) 
4.79 
(1.34) 
4.59 
(1.45) 
      
 Intervention 
 
-- 5.22 
(1.26) 
5.06 
(1.10) 
4.98 
(1.40) 
      
Instrumental 
Support 
Control 
 
-- 4.26 
(1.52) 
3.87 
(1.56) 
3.76 
(1.76) 
      
 Intervention 
 
-- 4.79 
(1.37) 
4.63 
(1.33) 
4.63 
(1.62) 
      
Note. *Minutes of exercising in the past 7 days; Control group: n = 102; Intervention 
group: n = 121 
 
Physical exercise. Vigorous physical exercise at all measurement points was 
assessed by one item of the International Physical Activity Questionnaire (IPAQ; 
Booth, 2000). Participants were asked to indicate how often during the past seven 
days they had engaged in vigorous physical activities, such as jogging, swimming or 
weight lifting. Additionally, they indicated how much time they usually spent 
performing those activities per exercise occasion. Frequency and average duration per 
exercise occasion were then multiplied in order to obtain a measure of weighted 
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duration for the past seven days. The IPAQ has admissible validity values when 
comparing with accelerometer data (Craig et al., 2003). Data cleaning and handling 
followed the guidelines for use of the IPAQ (The IPAQ Group, 2005). At T0 all 
participants exercised on average 155.60 minutes per week (SD = 159.77 minutes). At 
T1, they exercised on average 183.81 minutes per week (SD = 160.66), at T2 it were 
211.44 minutes per week (SD = 189.84), and at T3, the participants exercised on 
average 224.15 minutes per week (SD = 219.16).  
Received emotional social support. To determine the degree to which 
participants feel emotionally supported by their exercise companion at T1, the 
subscale emotional social support of the Berlin Social Support Scale (Schulz & 
Schwarzer, 2003) was adapted to the context of physical exercise. It comprises five 
items, for example “This person comforted me with regard to my physical exercise“. 
Response range was from 1 = “not at all true” to 6 = “exactly true”. The item wording 
was equal for intervention and control group. However, the item introduction was 
slightly different for both groups. In the intervention group, the participants were 
asked to think at their new exercise companion when answering the items. In the 
control group, participants should have someone in mind with whom they have been 
exercising on a regular or irregular base. Time 1 emotional social support had a 
sample mean of 5.26 (SD = 1.29) and Cronbachʹ′s α = .86. Time 2 emotional social 
support had a sample mean of 4.93 (SD = 1.23; Cronbachʹ′s α = .85), and Time 3 
emotional social support had a sample mean of 4.79 (SD = 1.43; Cronbachʹ′s α = .87).  
Received instrumental social support was also assessed by a context-adapted 
version of the corresponding subscale of the Berlin Social Support Scale (Schulz & 
Schwarzer, 2003). It comprises seven items, for example “This person offered me 
his/her help to maintain my physical exercise”. The item wording and introduction 
Chapter II 
_______________________________________________________________________________ 
	   65	  
were given in the same way as reported for received emotional social support. Having 
the same response range as emotional social support, Time 1 instrumental social 
support had a sample mean of 4.58 (SD = 1.48) and Cronbachʹ′s α = .90. At time 2 
instrumental social support had a sample mean of 4.25 (SD = 1.44; Cronbachʹ′s α = 
.93), and Time 3 instrumental social support had a sample mean of 4.19 (SD = 1.69; 
Cronbachʹ′s α = .94).  
Data analysis 
Descriptive statistics, scale values, and Cronbachʹ′s alphas were computed with 
SPSS 18. Missing data were treated using the multiple imputation (MI) function of 
SPSS (SPSS. 2009). In so doing and in the sense of an intention to treat analyses, all 
participants who filled in at least T0 and fulfilled the including criteria remain in the 
analyses. Three individuals in the intervention group reported that they did not find a 
sports companion and were therefore excluded form all imputation procedures and the 
analyses. When comparing MI with others types of missing data handling (e.g., mean 
substitution, averaging available items, see Schafer & Graham, 2002 for a survey of 
methods), the advantage of the MI procedure is the generation of error variance in the 
sense of random noise. MI accounts for missing data uncertainty by creating multiple 
values for the missing data point, by creating several data-sets, and by adding 
between-imputation variance. In contrast, regression based single imputation 
procedures lead to imputed values that lie right on the regression line and thus, this 
does not represent real data (Graham, 2009). For the present study MI was conducted 
separately for physical exercising and for received social support and because of this 
the number of analyzed individuals for physical exercising and for received social 
support differ (Figure 9). We choose this approach, because we wanted to ensure that 
the analyzed sample for received social support comprises individuals who at least 
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answered these items once. Finally, five data sets for each sample were generated and 
analysed. To calculate the progress of physical exercise and received social support 
over the time of study, growth curve modelling was employed. The shape of the 
growth curve for all models was defined a priori as linear and according to this the 
loadings were fixed with 0,1,2,3 for physical exercise (four measurement time-points), 
and respectively with 0,1,2 for received instrumental and emotional social support 
(three measurement time-points) (e.g., Geiser, 2010). The growth curve models for 
received instrumental and emotional social support are composed of three 
measurement points, and no restrictions that reduce the number parameters for the 
mean- structure were applied. Thus, these models are saturated and for this no model 
fit indices will be reported for received instrumental and emotional social support 
(Geiser, 2010). Whereas, the growth curve model for physical activity is composed of 
four measurement time points. Therefore the following goodness-of-fit indices are 
reported for the growth curve model of physical exercise. The χ2 goodness-of-fit 
statistics describe the magnitude of discrepancy between the sample and the fitted 
covariance matrix (Hu & Bentler, 1999). Additionally the Tucker Lewis Index (TLI) 
and the Comparative Fit Index (CFI) are utilized. They are incremental fit indices, 
which compare the fit of the target model with the baseline-model (Geiser, 2010). 
Acceptable fit is indicated by values greater than .90 (Hu & Bentler, 1999). The Root-
Mean-Square-Error-of-Approximation (RMSEA) measures the approximate datafit of 
the model is important to evaluate the residuals and should be lower than .05 (Geiser, 
2010). All models were calculated with Mplus 6.1 (Muthén & Muthén, 2010). To 
compare the control and intervention group multigroup modelling was applied (Hoyle, 
2011). 
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Results 
Descriptives 
By visual inspection of the data, it seems that participants in the intervention as 
well as the control group were able to improve their physical exercising during the 
time of study (Table 2). More precise, it seems that, both groups increased their 
physical exercising from T0 to T2. A different picture emerges when inspecting the 
development from T2 to T3.There is a tendency that participants in the intervention 
group could increase their physical exercising in that period of time, whereas it seems 
that the physical exercising of the participants in the control group decreased (see 
Figure 10). When inspecting the time course of received emotional and instrumental 
social support, it seems that there is a slight decrease within both groups. This 
tendency, however, seems to be more pronounced in the control group (see Figure 10). 
At T1, there are significant differences in received instrumental social support 
between control and intervention group (t(153) = 2.24, p = .03, d = 0.36). The 
participants in the intervention group reported to receive more instrumental social 
support. Whereas, concerning emotional social support, there were no significant 
differences between the groups at T1 (t(153) = -0.19, p = .85; d = 0.03).  
Time course of physical exercise and received social support 
To find out whether the above-described trends are significant, latent growth 
curve modelling was employed.  
The interindividual change of physical exercise over time is displayed at the 
slope factor of the respective model. For the intervention group (Mlinear = 24.38, z = 
2.92, p = .01) as well as for the control group (Mlinear = 25.62, z = 2.83, p = .01) the 
slope factor is significant, which means that physical exercise has changed over time 
in that physical exercise in both groups has significantly increased. 
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A second function of latent growth curve models is to estimate interindividual 
differences in intraindividual changes. Significant variance in the slope factor 
represents interindividual variability in the change of physical exercise over time 
(Legge, Davidov, & Schmidt, 2008). In our case, there is no interindividual variability 
in the change of physical exercise over time, neither for the intervention group 
(Varlinear = 555.91, z = 0.51, p = .61), nor for the control group (Varlinear = 2225.44, z = 
1.46, p = .15). The model-fit can be considered as satisfying (χ2 = 10.34, df = 10, p = 
.41; TLI = .99; CFI = .99; RMSEA = .02, 90% CI from .00 to .11).  
With regard to change in social support, there is significant change over time 
of received emotional social support in the control group (Mlinear = - 0.29, z = -3.56, p 
< .001), but not in the intervention group (Mlinear = -0.12, z = -1.56, p = .12). The 
received emotional social support in the control group significantly decreased over 
time. Again, there is no interindividual variability in the change of received emotional 
social support over time in both groups (intervention group: Varlinear = .05, z = 0.37, p 
Figure 10. Upper panel: Time 
course of received emotional 
and instrumental social 
support for intervention and 
control group (based on multi 
imputed data).  
Lower panel: Time course of 
physical exercise for 
intervention and control group 
(based on multi imputed data). 
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= .71; control group: Varlinear = 0.22, z = 1.01, p = .31). With regard to received 
instrumental social support the pattern is very similar. There is significant change over 
time of received instrumental social support in the control group (Mlinear = -0.25, z = -
1.98, p = .04), but not in the intervention group (Mlinear = -0.09, z = -0.87, p = .38). 
Once more, the received instrumental social support in the control group decreased 
over the time of study. Moreover, there is no interindividual variability in the change 
of received instrumental social support over time in both groups (intervention group: 
Varlinear = 0.22, z = 1.20, p = .23; control group: Varlinear = 0.14, z = 0.39, p = .69). In 
other words, there are no differences in the development of received instrumental 
social support within the two groups over time. Both models are saturated.  
Discussion 
The present study investigated the effect of having a new sport companion for 
enhancing physical exercising. Moreover, it was tested whether this also enhanced 
received emotional and instrumental social support. This study was designed as an 
intervention study with randomized allocation of the participants to intervention and 
control group. With regard to exercising, both groups were able to improve their 
physical exercising during the time of study. Received emotional social support 
remained stable in the intervention group, but significantly decreased in the control 
group. The results for instrumental social support show the same pattern: Only in the 
control group, received instrumental social support significantly decreased over time. 
We did not expect this kind of time course for instrumental nor for emotional social 
support. Instead, we expected that in the intervention group the received instrumental 
social support might increase at the beginning of the study, and would remain stable 
until the end of the study, because every exercising dyad had found its modus 
operandi. In contrast, for the control group, we expected the received instrumental 
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social support to remain stable on a low level for the time of the study, because the 
control group was not instructed to search for a new sports companion. However, it 
seems that having a new sports companion ensures the maintenance of receiving 
social support. One possible reason for this result could be that the boosting effect of 
receiving social support took place in the phase when the participant and his/her sports 
companion began to make plans about their new exercising behaviour. It is highly 
likely that this happened in the time period between the questionnaires T0 and T1 
when the randomized allocation to the two groups took place and participants in the 
intervention group had the task to find a new sports companion. However, we did not 
collect data in this time period. The next measurement was at T1. At that time, the 
sports companions already exercised together, meaning that participants of the 
intervention group already received instrumental and emotional social support. Thus, 
future research should try to capture the received social support in the phase when the 
sports companions congregate, e.g., by applying a daily diary design during this 
critical period.  
Moreover, the assumption of a boosting effect for received social support 
between T0 and T1 for the intervention group is also supported because there was a 
significant difference between intervention and control group in T1 instrumental 
social support. When the two new sports companions have begun to make plans 
respectively when the participant found his/her new sports companion, then especially 
the instrumental social support raises, because instrumental social support covers the 
functional and tangible aspects of received social support. To revisit the above-
mentioned topic of the best time point for assessing social support for the first time, 
one could strike on the idea to already assess it at T0 would be good in order to 
compare with the T1 results. For the assessment of received social support in the 
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control group, this would have been possible, because those participants were asked to 
report the received social support provided by a person they already exercised with 
regardless of on a regular or irregular base. However, we were especially interested in 
the impact of a new sports companion on physical exercise. Therefore participants in 
the intervention group got the task to find a new sports companion for the time of 
study. This also means that at T0 for the participants in the intervention group the 
source of the received social support for physical exercise was still non-existent. 
Another possibility would have been to ask the participants at T0 about the expected 
social support from the sports companion, but this kind of social support would not 
have been congruent with the received social support at the time points T1 to T3. 
Thus, these answers would not be comparable with the answers participants provided 
when they actually have exercised with their respective sports companion.  
Some limitations of the present study need to be addressed. Our sample was 
already very active at the beginning of the study. Thus, there was only small room for 
improvement. Future studies should therefore focus on participants with lower 
exercise levels at the beginning in order to have greater potential for change. Another 
limitation is the high dropout rates between the first (T0) and second (T1) points of 
measurement. The fact, however, that the number of participants who declined 
participation is equal in the control and in the intervention group indicates that the 
dropout might not be due to the condition of searching for a news sports companion, 
but to other reasons. When taking a closer look at the dropout rates from T1 to T3, we 
again lost nearly half of our participants in both groups. On the one hand, this is a 
well-documented problem in longitudinal studies and this is the reason why we 
decided to offer incentives for regular participation. On the other hand we 
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compensated these high dropout rates by using an appropriate method of missing 
imputation (Graham, 2009).  
Our participants were free to choose their sports companion as long as this 
companion remains the same person during the eight weeks of the intervention. Thus, 
the source of social support in terms of the function for the respective person was 
different for each and every participant. That means some of our participants 
exercised with their spouse, others with their best friend, or with their colleague. From 
other studies we know that the source of social support is associated with the support 
quality. For example, in their meta-analysis, Carron et al. (1996) demonstrated that 
spousal support is very effective when the physical exercise the target person performs 
is externally motivated, such as recommended by a health professional. Whereas, 
when the target person wants to maintain his/her exercise behaviour by own initiative, 
important others in terms of friends and colleagues are more important than family 
support. Additionally, van Stralen et al. (2009) found in their literature review on 
physical activity determinants in older adults that family social support is especially 
important when the target person wants to begin with being physical active. Whereas, 
when the target person wants to maintain his/her physical activity, the support of 
health care providers, sport instructors and exercise group members seems to be the 
better predictor for future physical activity. Hence, it is of importance to investigate 
the different facets of different sources of support, and under which circumstances and 
whose support is best for physical exercising. There are for example several 
advantages and disadvantages of the spouse being the sports companion. On the one 
hand, the chance is higher that this person is better available for possible physical 
activities compared to a friend or a working colleague. From commentaries of our 
participants, we know that one main reason for not exercising together as indented 
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was lack of time. Other frequently reported reasons to choose someone as a new 
exercise companion were for example living in the same place and conditions 
concerning for instance having the same schedule. All in all, the reported reasons 
would rather speak in favour to choose the spouse an exercise companion. But, on the 
other hand, if someone usually does a lot of leisure time activities with his/her spouse 
anyway, it might be too much shared activities. Especially when taking into account 
that one person has the desire to enhance physical exercising, then this person might 
experience the shared physical activity as too controlling or might get the impression 
of losing his/her autonomy. Thus, this would speak in favour of finding someone else 
but the spouse as exercise companion. Indeed, finding someone else than the spouse 
can be associated with other challenges. For example, finding a person that is willing 
to exercise with the target person at all: or finding an appointment that suits for both; 
etc. These issues should be addressed in future research. Besides the impact of the 
social support provider, the further investigation of the kind of sports both 
companions engage in would be of importance. It might be that some kinds of sport 
are better suited for this kind of interventions.  
Another important issue, which has not yet been addressed in our study, is the 
dyadic perspective. We only collected data form the recipient of the social support and 
not from the supporting person. Collecting data from both parts of the exercising dyad 
would provide insights into the supporting process per se. That means, that possible 
mechanisms could be investigated more precisely.  
Conclusions 
This study is, to our knowledge, among the first that applied an experimental 
approach to investigate the effects of received social support on exercising. The 
intervention was suitable to sustain received social support for physical exercise 
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across a two-months interval. However, the control as well as invention group were 
able to enhance their physical exercising. These finding suggests on the one hand the 
need to further investigate other possible social determinants of physical exercising, 
and on the other hand the possibility of different pathways and mechanisms of 
received social support and physical exercising.  
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Chapter III 
 
Promoting received social support and health behaviour: An intervention study to test the 
enabling hypothesis 
 
Pamela Rackow, Urte Scholz, & Rainer Hornung 
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Abstract 
Objectives. Received social support is considered to be of importance for health enhancing 
physical exercise participation. Previous research provided evidence for the direct path from 
received social support to physical exercising as well as for the indirect path, mediated by 
constructs of self-regulation, like for example self-efficacy. Benight and Bandura (2004) 
labelled this indirect effect “enabling hypothesis”. This study set out to examine the enabling 
effects of received social support on self-efficacy. Moreover, it aimed at expanding the 
enabling hypothesis by investigating the mediating effects of self-monitoring and action 
planning on physical exercising as well. Further, the contribution of different kinds of 
received social support (emotional and instrumental) was also investigated.  
Methods. An 8-week experimental online-study was conducted. Participants were randomly 
assigned to an intervention or a control group. The intervention comprised finding and 
exercising regularly with a new exercise companion. Intervention and control group effects 
were compared by a manifest multi-group model.  
Results. In the intervention, but not in the control group, received emotional social support 
predicted self-efficacy, self-monitoring, and action planning. Moreover, received emotional 
social support was indirectly connected with physical exercise via all examined mediators. 
No direct or indirect effect of received instrumental social support on physical exercise 
emerged. In the control group, instrumental social support was neither associated with self-
efficacy, self-monitoring, and action planning, nor with physical exercise. 
Conclusion. Actively looking for an exercise companion and exercising together seems 
beneficial for the promotion of received emotional social support as well as for self-efficacy, 
self-monitoring, action planning, and exercise behaviour.  
 
Keywords: Receives social support, intervention, enabling hypothesis, exercise 
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Introduction 
Leading an active lifestyle in terms of exercising on a regular basis is important to stay 
healthy (Cavill, Kahlmeier, & Racioppi, 2006). Despite all advantages of an active lifestyle, 
however, most adults in western industrialized countries lead a sedentary lifestyle (Hardman 
& Stensel, 2003).  
To change this certainty, many theories and theoretical constructs try to explain 
behaviour and behaviour change, especially in the field of the adoption and maintenance of 
health behaviour. One important construct within the field of health psychology is self-
efficacy. Self-efficacy can be described as a person’s perceived ability to master arising 
demands or barriers successfully (Bandura, 1986, 1989), and it is important in every phase of 
the behaviour change process (e.g., Scholz, Sniehotta, & Schwarzer, 2005). Self-efficacy is 
part of Bandura’s social cognitive theory (SCT; 1986; 1989). SCT is a “model of reciprocal 
causation” (Bandura; 1989, p. 1175), in which cognitive, affective, personal, and 
environmental factors all act as interacting determinants. Besides self-efficacy, self-
regulatory strategies, such as self-monitoring, are described within SCT as well (see Bandura, 
1991). Self-regulation can be defined as any kind of effort an individual undertakes to change 
a certain kind of behaviour or action (e.g., Carver & Scheier, 1998). It is important for 
behaviour change processes because it facilitates initiation and maintenance of a certain 
behaviour by preparing and controlling performance (Burkert, Scholz, Gralla, Roigas, & 
Knoll, 2011). Self-monitoring is one strategy to self-regulate a certain behaviour. If 
individuals for example want to engage in physical exercising three times a week, they need 
to monitor themselves in order to evaluate if the performed actions correspond with the 
intended goal. Self-monitoring has been indentified as an important and powerful behaviour 
change technique (Abraham & Michie, 2008). Moreover, formulating simple plans of when, 
where and how to change a certain behaviour is another self-regulative strategy that helps to 
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adopt a new behaviour. It is called action planning (Leventhal, Singer, & Jones, 1965), and it 
is comparable with the concept of implementation intentions (Gollwitzer, 1999).  
However, the constructs described above mainly represent cognitive factors of the 
process of health behaviour change. Besides these factors, social or environmental factors 
(e.g., social support) play an important role within the SCT (Bandura, 2000) as well as in the 
field of health behaviour change (for exercise behaviour see Carron, Hausenblas, & Meck, 
1996).  
Social support 
Social support can broadly be defined, as any kind of behaviour that supports an 
individual in achieving desired goals or outcomes (Caplan, Robinson, French, Caldwell, & 
Shinn, 1976; Duncan, Duncan, & Strycker, 2005; Taylor, Baranowski, & Sallis, 1994). 
Several types or functions of social support can be distinguished like emotional, instrumental, 
and informational social support (Schwarzer & Knoll, 2007). Emotional social support refers 
to the emotional well-being of the recipient and covers aspects like encouragement and 
comfort. Instrumental social support refers to supporting the recipient by means of assisting 
with the problem or donating goods (Schwarzer & Knoll, 2010). Moreover, social support 
can be differentiated into perceived social support and received social support as well (cf. 
Uchino, 2009). Perceived social support refers to the perception of potential help from the 
network, and received social support is the concrete support one receives when actually 
needed (Uchino, 2009).  
Social support for physical activity 
The social support of important others (e.g., family and friends) can play a crucial role 
in the adoption and maintenance of physical activity and exercise (Courneya, Plotnikoff, 
Hotz, & Birkett, 2000; Trost, Owen, Bauman, Sallis, & Brown, 2002). For example, Spanier 
and Allison (2001) demonstrated that general social support in terms of the frequency and the 
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quality of having contact with important others was associated with higher levels of physical 
activity. Results from a study by Giles-Corti and Donovan (2002) showed that the greater the 
number of important others who exercised regularly with the respondent the more likely 
recommended levels of physical activity were achieved. Likewise, Gellert, Ziegelmann, 
Warner, and Schwarzer (2011) implemented a health promotion program for older adults and 
found out that those participants who experienced social support and whose partner were also 
actively involved in the program, could increase their physical activity over time. Moreover, 
Lippke (2004) demonstrated that social support helped participants of a rehabilitation 
treatment increasing their exercise frequency.  
The results reported above provided evidence for the direct effect of social support on 
physical activity. Indeed, there is a growing body of literature (e.g., Duncan & McAuley, 
1993; Duncan, McAuley, Stoolmiller, & Ducan, 1993; McAuley et al., 2003; Molloy, Dixon, 
Hamer, & Sniehotta, 2010; Wojcik, Winett, & Williams, 2006) that investigates mediators of 
the path from social support to physical activity in order to explain the psychological 
mechanisms through which social support effects health behaviour. Benight and Bandura 
(2004) have found in studies on recovery from traumatic stress that social support enhanced 
self-efficacy and this in turn facilitated recovering from the stressful event. They labelled this 
mechanism “enabling effect”. In the domain of physical activity and exercising, McAuley 
and colleagues (2003) demonstrated a similar effect of influencing exercise behaviour via the 
mediation of self-efficacy (see also Duncan & McAuley, 1993; Duncan, McAuley, 
Stoolmiller, & Ducan, 1993). This pathway from social support to physical activity via self-
efficacy has also been extended by other self-regulatory mechanisms. On the basis of SCT, 
Anderson, Wojcik, Winett, and Williams (2006) demonstrated that social support directly 
influenced self-efficacy and self-regulation. Furthermore, self-regulation was also indirectly 
affected by social support via self-efficacy. In turn, self-efficacy and self-regulation predicted 
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physical activity. Furthermore, in recent studies, planning was found to be a mediator of the 
association between social support and physical activity as well (Molloy, Dixon, Hamer, & 
Sniehotta, 2010). Moreover, some studies also addressed the question if receiving social 
support in terms of making plans together with someone else as a self-regulatory strategy 
might help to accomplish targeted health behaviour. Prestwich and colleagues (2005) labelled 
this approach collaborative implementation intentions and found higher levels of breast self-
examinations (BSE) rates in women who planed to perform BSE together with their partner. 
Similarly, Burkert and colleagues (2011) instructed their participants (prostatectomy-patients) 
to plan together with their partner the performance of pelvic-floor exercise. However, there 
were no specific intervention effects. To conclude, these inconsistent findings need to be 
further investigated.  
Aims of the present study 
To the best of our knowledge, the effects of exercising together have not yet been 
investigated within an experimental approach. Usually the participants in the reported studies 
reverted to persons they were already exercising with, when evaluating the received social 
support. Thereby, the causal mechanisms underlying the enabling effect of social support on 
exercising cannot be investigated. Thus, this study aimed at running an intervention- and 
control group design. Moreover, previous research mainly focused on the direct effect of 
social support on physical activity. If self-regulative processes as possible mediators between 
social support and behaviour (physical activity) were taken into account, then in most cases 
only one construct was considered. Thus, our study aimed at investigating several self-
regulative processes as possible mediators between received social support and physical 
exercise. In so doing, we can find out whether received social support not only enables self-
efficacy, but also self-monitoring and action planning. Furthermore, our aim was to depict 
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which type of social support (emotional and instrumental) is most predictive for self-efficacy, 
self-monitoring, and action planning.  
Method 
Participants and Procedure  
This study is part of a larger project, which investigated the contribution of received 
social support on physical exercising (Rackow, Scholz, Sniehotta, & Hornung, 2013). The 
intention to begin or increase oneʹ′s own physical exercise was the inclusion criterion for 
participating in our study. We recruited in two different ways. Firstly, we recruited 
participants in two locations of a Swiss federal research institute. We randomly distributed 35 
paper-pencil questionnaires (T0) among individuals who were interested in participating, and 
met the above-mentioned criterion. Of the 35 questionnaires, 26 were returned (n = 6 control 
group; n = 20 intervention group). Secondly, the link of an online screening online-
questionnaire (T0) was distributed via health-related websites, an advertisement in a 
university internal journal, and flyers for display within group practices of a health insurance 
company. By this method, we were able to reach 301 persons who clicked on the link of the 
screening questionnaire. By clicking on the link the participants were randomized to 
intervention and control group. Of these 301 persons, 104 (n = 55 control group, n = 49 
intervention group) declined participation. Taken the participants form both recruitment 
modes together, n = 121 participants formed the intervention group, and n = 102 participants 
formed the control group. A detailed description of the participants’ flow is provided in 
Rackow, Scholz, Sniehotta, and Hornung (submitted). The task of the intervention group was 
to exercise together with a new sports companion for the time of study (eight weeks). The 
control group did not receive such an instruction. Both groups were sent three online 
questionnaires within a four-weeks interval.  
Dropout analysis revealed that there were no significant differences concerning age  
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(t(169.41) = -1.65, p = .10), gender (U = 3372.5, p = .13), and exercising at T1 (t(161) = -
1.57, p = .12) between participants who only filled out T1 and participants who filled out T1, 
T2, and T3. Moreover, participants who dropped out did not significantly differentiate form 
participants who filled out all questionnaires concerning received emotional social support at 
T1 (t(144) = -1.57, p = .12) as well as received instrumental social support at T1 (t(145) = -
1.57, p = .12).  
The majority of participants were women (n = 125, 68.7%), and had a mean age of 
34.2 years (SD = 11.0 years) with a range from 17 to 71 years. Of the participants, 171 
(92.1%) reported to be employed, three individuals (1.7 %) reported to be solely 
housewife/househusband, and four individuals (2.8 %) reported to be unemployed. Having a 
high-school degree was reported by 113 (62.6 %) persons, 63 individuals (34.8%) reported 
not to have a high-school degree. About half of the participants 87 (47.8 %) reported to be 
single, 85 (46.7 %) were married or living with a partner, and 9 (4.9 %) reported to be 
divorced. One person did not indicate his or her family status. About a fourth (n = 24.7 %) 
indicated to have children.  
Measures 
The socio-demographic variables and physical exercising were assessed at T0. At T1 
received social support and physical exercising were measured, at T2 action planning, self-
efficacy, and self-monitoring were measured, and at T3 again physical exercising was 
assessed. The sample means of the respective constructs are reported below. The group 
means are reported in table 3. 
Received emotional social support. To determine the degree to which participants 
received emotional support by their exercise companion within the past seven days, the 
subscale received emotional social support of the Berlin Social Support Scale (Schulz & 
Schwarzer, 2003) was adapted to the context of physical exercise. It comprises five items, for 
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example ‘‘This person comforted me with regard to my physical exercise“ (for a German 
version see Appendix A). Response range was from 1 = “not at all true” to 7 = “exactly true”. 
Time 1 received emotional social support had a sample mean of 5.26 (SD = 1.29) and 
Cronbachʹ′s α = .86.  
Received instrumental social support was also assessed by a context-adapted version 
of the corresponding subscale of the Berlin Social Support Scale (Schulz & Schwarzer, 2003) 
and the provided answers again referred to the past seven days. It comprises seven items, for 
example “This person offered me his/her help to maintain my physical exercise” (for a 
German version see Appendix A). Having the same response range as received emotional 
social support, Time 1 received instrumental social support had a sample mean of 4.58 (SD = 
1.48) and Cronbachʹ′s α = .90.  
Action planning was assessed by four items (Scholz, Schüz, Ziegelmann, Lippke, & 
Schwarzer, 2008) (Cronbachʹ′s α = .88). The item stem “I have a detailed plan…”, was 
followed by for example the item “… when to do my physical exercise”. Participants 
provided their answers on a 6-point-scale ranged from 1 = “not at all true” to 6 = “exactly 
true”. Time 2 action planning had a sample mean of 4.42 (SD = 1.10).  
Self-monitoring was assessed by three items (Scholz, Nagy, Schüz, & Ziegelmann, 
2008) (Cronbachʹ′s α = .84). The items were introduced by the stem “During the last seven 
days, I have… (a)… constantly monitored myself whether I exercise frequently enough, 
(b)… always been aware of really exercising on a regularly basis, (c)… constantly monitored 
myself whether I exercise the way I intended”. The response range was from 1 = “not at all 
true” to 6 = “exactly true”. Time 2 self-monitoring had a sample mean of 3.82 (SD = 1.29).  
Self-efficacy (Scholz, Schüz et al., 2008) was assessed with the following 
introduction: “After having started engaging in physical exercise regularly on a long-term 
basis. How confident are you that you will succeed in doing so?” The item stem “I am 
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confident to engage in physical exercise regularly on a long-term basis…” was followed by 
four items covering typical barriers that may impede exercising, such as “even if I cannot see 
any positive change immediately”. Time 2 self-efficacy had a sample mean of 4.41 (SD = 
0.93). The response range was from 1 = “not at all true” to 6 = “exactly true”. 
Physical exercise. Vigorous physical exercise at T1 and T3 was assessed by one item 
of the International Physical Activity Questionnaire (IPAQ, Booth, 2000). Participants were 
asked to indicate how often during the past seven days they had engaged in vigorous physical 
activities such as jogging, swimming or weight lifting. Additionally, they indicated how 
much time they usually spent performing those activities per exercise occasion. Frequency 
and average duration per exercise occasion were then multiplied in order to obtain a measure 
of weighted duration for the past seven days. At T1 the participants exercised on average 3.03 
hours a week (SD = 2.50 hours). At T3, they exercised on average 3.56 hours a week (SD = 
2.48 hours).  
Data Analysis 
Descriptive statistics, scale values, and Cronbachʹ′s alphas were computed with SPSS 
18. Path analyses with maximum likelihood estimation were employed to examine 
associations between social support, action planning, self-monitoring, self-efficacy, and 
physical exercise. The fact that one model was formulated for two different groups 
(intervention and control group) implies multigroup modelling (Hoyle, 2011). All models 
were calculated with Mplus 6.1 (Muthén & Muthén, 2010). To compare nested models in 
order to evaluate differences between the path models of intervention and control group, χ2 
difference test (Crayen, 2010) was used. Therefore, all models were forced to equal loadings. 
Missing values were treated using Full Information Maximum Likelihood (FIML; Arbuckle, 
1996). 
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Results 
Descriptives 
At T1, there are significant differences in received instrumental social support 
between control and intervention group (t(173) = -2.29, p = .02, d = 0.35). The participants in 
the intervention group reported to receive more instrumental social support. Whereas, 
concerning emotional social support, there were no significant differences between the 
groups at T1 (t(173) = 0.62, p = .54; d = 0.09). Correlations between all variables and 
descriptives of all variables under study are presented separately for intervention and control 
group in Table 3.  
Path analyses 
Figure 11 and 12 display the multigroup path analyses, separately for intervention and 
control group, for testing the enabling effect of received emotional social support (T1) on 
physical exercise (T3) via the mediators action planning, self-monitoring, and self-efficacy 
(T2). Results showed that for the control group that received emotional social support at T1 
was not associated with action planning, self-monitoring, or self-efficacy at T2. Moreover, 
these constructs were in turn not able to predict physical exercise at T3. The only significant 
predictor for physical exercise at T3 was past behaviour (physical exercise at T1). A different 
picture emerged for the intervention group: Received emotional social support at T1 
positively predicted action planning, self-monitoring, and self-efficacy at T2. In turn, self-
monitoring and self-efficacy (T2) predicted physical exercise at T3. Furthermore, a total 
indirect effect connected by all mediators became significant (β = .20, p = .02). More 
specifically, the indirect effect from received emotional social support to physical exercise 
via self-efficacy (β =.18; p =.02) mainly contributed to this indirect effect. To confirm these 
indirect effects, bias corrected bootstrapping was employed (Geiser, 2010), and both 
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significant indirect effects were confirmed (total indirect effect: 95%-confidence interval (CI) 
[.01, .40]; specific indirect effect via self-efficacy: CI [.02, .34]).  
To evaluate whether the model of the control group and the model of the intervention 
group differ from each other, when loadings were forced to be equal, a χ2 difference test 
(Crayen, 2010) was computed. We stepwise forced one path after the other to be equal in the 
control as well as in the intervention group, and the results indicate that the two models are 
different from each other (e.g., when all paths were forced to be equal: χ2 (∆ df = 8) = 17.14; 
p = .03).  
 
Figure 11. Relationships between emotional social support, action planning, self-monitoring, self-
efficacy, and physical exercise for the control group (n = 79). Note. Standardised path coefficients are 
reported; correlations between the constructs are omitted in the figure; Action plan. = action planning 
 
 
Figure 12. Relationships between emotional social support, action planning, self-monitoring, self-
efficacy, and physical exercise for the intervention group (n = 96). Note. Standardised path 
coefficients are reported; correlations between the constructs are omitted in the figure; Action plan. = 
action planning.  
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In Figure 13 and 14 the results of the path analyses for testing the enabling effect of 
received instrumental social support (T1) on physical exercise (T3) via the mediators action 
planning, self-monitoring, and self-efficacy (T2) are presented. Results show that for the 
control group received instrumental social support at T1 was not associated with action 
planning, self-monitoring, or self-efficacy at T2. Again, these constructs were not able to 
predict physical exercise at T3, and the only significant predictor for physical exercise at T3 
was past behaviour (physical exercise at T1). For the intervention group the findings were 
more heterogeneous. Received instrumental social support at T1 positively predicted action 
planning at T2, but not self-monitoring and self-efficacy. Self-efficacy and self-monitoring 
could in turn predict physical exercise at T3. Past behaviour (physical exercise at T1) did not 
contribute to the explanation of physical exercise at T3. Moreover, there was no significant 
indirect effect from received instrumental social support via the three mediators on exercise 
behaviour. We again computed χ2 difference tests to evaluate whether the model of the 
control group and the model of the intervention group differed from each other, when 
loadings were forced to be equal. Again, we stepwise forced one path after the other to be 
equal in both groups. The results indicated that the two models were not different from each 
other (e.g., when all paths were forced to be equal: χ2 (∆ df = 8) = 14.82; p = .06).  
 
Figure 13. Relationships between instrumental social support, action planning, self-monitoring, self-
efficacy, and physical exercise for the control group (n = 79). Note. Standardised path coefficients are 
reported; correlations between the constructs are omitted in the figure; Action plan. = action planning. 
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Figure 14. Relationships between instrumental social support, action planning, self-monitoring, self-
efficacy, and physical exercise for the intervention group (n = 96).  
Note. Standardised path coefficients are reported; correlations between the constructs are omitted in 
the figure; Action plan. = action planning 
 
Discussion 
The aim of our study was twofold. The first aim was to investigate the enabling 
effects received social support on physical exercising via the mediators self-efficacy, action 
planning, and self-monitoring. The second aim was to depict the discriminative effects of 
received instrumental and emotional social support on physical exercising as well as on the 
mediators mentioned above. In so doing, the enabling hypothesis proposed by Benight and 
Bandura (2004) might be extended by self-monitoring and action planning. Moreover, the 
conducted study comprised an intervention and control group design. Therefore has been, to 
the best of our knowledge, among the first studies that conducted an intervention and control 
group design to investigate the effects of received social support.  
For the intervention group, our results indicate that the effect of received emotional 
social support on physical exercise was present for all mediators namely self-efficacy, self-
monitoring, and action planning. Especially, the indirect effect from received emotional 
social support to physical exercise via self-efficacy contributed to the total effect, which is 
directly in line with the enabling hypothesis of social support (Benight & Bandura, 2004). 
Whereas for the control group, received emotional social support was neither associated with 
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one of the mediators, nor with physical exercise. Thus, there was no mediation effect of 
received emotional social support via self-efficacy, self-monitoring, or action planning on 
physical exercise. A different picture emerged for received instrumental social support. In the 
intervention group, instrumental social support predicted action planning, but was not 
associated with self-efficacy and self-monitoring. With regard to the prediction of physical 
exercise at T3, only self-efficacy and self-monitoring emerged as significant predictors. No 
direct or indirect effect of received instrumental social support on physical exercise could be 
demonstrated. In the control group, received instrumental social support was neither 
associated with any of these mediators, nor with physical exercise. Again, a direct or indirect 
effect of received instrumental social support on physical exercise could not be demonstrated 
as well.  
In terms of social support in general, our findings are in line with findings by 
McAuley and colleagues (2003), and others (Duncan & McAuley, 1993; Duncan, McAuley, 
Stoolmiller, & Ducan, 1993). However, our findings exceed previous results because they 
highlight the discriminative contributions of the different kinds of received social support on 
exercise behaviour. Received emotional social support emerged as a significant predictor for 
self-efficacy, self-monitoring, and action planning, whereas instrumental social support was 
only able to predict action planning. Thus, the enabling hypothesis could only be confirmed 
for received emotional but not for received instrumental social support. These findings were 
rather unexpected, because the idea to find a new sports companion to exercise with should 
target instrumental social support, as instrumental social support can be described as concrete 
and practical assistance (Schwarzer & Knoll, 2011). On the one hand, intervention and 
control group differed form each other with regard to instrumental social support at T1, in 
such a way that participants in the intervention group reported to receive more instrumental 
social support. However, this instrumental social support was associated with action 
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planning, but not with self-efficacy and self-monitoring at T2. The question arises why the 
two groups differ at T1 regarding instrumental social support. One possible explanation could 
be that the process of searching and finding a new sports companion previously boosted the 
instrumental social support before the T1 online-questionnaire and with this the first 
assessment of social support itself took place. In other words, the assessment of social 
support came too late to capture the process of social support accurately. Next time, we 
should find a way to access the received social support at the moment when the two sports 
companions get together and, for example, make plans for their exercising.  
In terms of enabling, received instrumental social support could not be translated into 
self-efficacy and self-monitoring, only to some degree into action planning. In contrast, 
received emotional social support displayed the expected enabling effects on all three 
volitional constructs of the HAPA in the intervention, but not in the control group.  
Our results also seem to be of practical relevance for intervention planning. They 
indicate that received social support by a new sports companion can help to initiate new 
behaviours, because in the intervention group, exercising T1 was not a significant predictor 
for exercising at T3. Whereas for the control group exercising at T1 was the only significant 
predictor for exercising at T3, indicating a higher stability with regard to lower levels of 
activity. Thus, the social support intervention countered the impact of past behaviour and 
enabled new behaviour.  
Some limitations also need to be addressed. Our idea was to recruit participants who 
wanted to enhance their physical exercise. On the one hand we succeeded in it, because at 
least in the intervention group the participants exercised more at T3 as at T1 on average. But 
on the other hand our participants already reported relatively high exercise levels at T1. Thus, 
the question arises if our results are applicable for persons who do not exercise at all. 
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In this study, received emotional social support played an important role. It might be 
that individuals who are already engaged in exercising on a relatively regular basis and 
whose aim was to enhance exercising instead of to beginning to exercise, benefit more from 
this kind of support and encouragement, than from instrumental social support. As described 
above, instrumental social support comprises “concrete assistance”. With regard to physical 
exercise, it could mean “exercising together”, but also offering concrete ideas to help the 
individual to engage in the intended behaviour. It might be that this concrete assistance 
relating to physical exercise is more important for individuals, who are still in the phase of 
developing their exercise regimen than in the phase of maintaining their exercise habits.  
In terms of maximising public health benefits, future research should also target 
individuals, who want to begin physical exercising. For this, other strategies to recruit 
participants should be administered. Another point future research should deal with is the 
source of the received social support. In our study, participants were free to choose their 
sports companion in terms of the function this companion has for the participant. This means, 
the sports companion could be a friend, a work colleague, or a spouse, for example. In order 
to have a closer look on the contribution different sources of social support have on physical 
exercise, future research should either hold the source of social support constant (e.g., always 
the spouse as the support provider), or study larger samples in order to obtain subgroups of 
different support sources to analyse them independently. In this regard, it would also be 
interesting to consider the dyadic perspective of received social support. We only had the 
data of the support receiver available but not of the support provider. Future research should 
collect data from both parts of the “exercising dyad”. For example, to evaluate if the given 
support reaches the support receiver as indented. Moreover, a dyadic approach would also 
allow examining the effects of differences in physical exercise in the support provider on the 
enabling function of social support. For example, support providers who are themselves 
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inexperienced exercisers might provide less effective support than support providers who are 
exercising on a regular basis for a long time.  
To conclude, our study provides evidence for the enabling effects of received 
emotional social support on physical exercising via the mediators self-efficacy, self-
monitoring, and action planning. Moreover, received emotional and instrumental social 
support displayed different enabling effects on self-efficacy, action planning and self-
monitoring for the intervention and the control group. These results emphasize the 
importance of considering different kinds of social support and their role for health behaviour 
change.  
 	  
1	  
Table 3. 
Intercorrelations and descriptive statistics for em
otional and instrum
ental social support, action planning, action control, m
aintenance self-efficacy, and 
physical exercise, displayed separately for intervention and control group.  
 
2 
3 
4 
5 
6 
7 
R
ange 
M
 
SD
 
C
ontrol group 
 
 
 
 
 
 
 
 
 
1. Em
otional social support (T1) 
.34
** 
-.05 
-.07 
.14 
-.05 
-.04 
1-7 
5.34 
1.33 
2. Instrum
ental social support (T1) 
 
-.21 
 .003 
.08 
-.04 
 .01 
1-7 
4.30 
1.55 
3. Self-efficacy (T2) 
 
 
 .31
* 
.27
* 
 .10 
 .20 
1-6 
4.44 
0.89 
4. A
ction planning (T2) 
 
 
 
.65
** 
 .21 
 .06 
1-6 
4.33 
1.11 
5. Self-m
onitoring (T2) 
 
 
 
 
-.23 
 .20 
1-6 
3.93 
1.29 
6. Physical exercise (T1) 
 
 
 
 
 
  .40
* 
0.50 - 9.00 h
1 
2.77 h
1 
2.79 h
1 
7. Physical exercise (T3) 
 
 
 
 
 
 
0.17 - 11.34 h
1 
2.71
 h
1 
2.19 h
1 
Intervention group 
 
 
 
 
 
 
 
 
 
1. Em
otional social support (T1) 
.53
** 
 .38
** 
.26
* 
 .31
* 
.21 
.16 
1-7 
5.22 
1.24 
2. Instrum
ental social support (T1) 
 
.08 
.27
* 
.05 
.02 
-.10 
1-7 
4.81 
1.39 
3. Self-efficacy (T2) 
 
 
.43
** 
 .41
** 
 .50
** 
 .42
** 
1-6 
4.38 
0.96 
4. A
ction planning (T2) 
 
 
 
 .40
** 
.10 
 .19 
1-6 
4.50 
1.09 
5. Self-m
onitoring (T2) 
 
 
 
 
 .42
** 
 .36
** 
1-6 
3.70 
1.29 
6. Physical exercise (T1) 
 
 
 
 
 
 .38
** 
0.19 - 9.60 h
1 
3.08
 h
1 
2.26
 h
1 
7. Physical exercise (T3) 
 
 
 
 
 
 
0.34 - 9.00 h
1 
4.09 h
1 
2.56 h
1 
N
ote. * p < .05    ** p < .01; 1 reported for  the last seven days 
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Chapter IV 
 
The German Psychological Need Satisfaction in Exercise Scale – Validation of a Measure of 
Need Satisfaction in Exercise 
 
Pamela Rackow, Urte Scholz, & Rainer Hornung 
A similar version of this chapter is accepted for publication 
(Rackow et al., in press) 
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Abstract 
Objectives. Self-determination theory (SDT) has become an established framework for 
exploring motivational processes in physical exercise. Integral components of SDT are three 
basic psychological needs. Our study aimed at translating and validating a German scale to 
measure need satisfaction while exercising.  
Methods. A total of 614 individuals (n = 347 female, age: M = 38.39 years, SD = 12.05) 
drawn from one private fitness centre, different sport clubs, and the Academics Sports 
Association Zurich (ASVZ) took part in the online-based baseline assessment. Nine months 
later, 216 participants completed the online follow-up questionnaire (T2).  
Results. The results demonstrate an adequate factorial validity and internal consistency at 
both measurement points. Moreover, construct validity could be demonstrated through 
medium to strong correlations with several motives to exercise and self-efficacy towards 
physical exercise. Additionally, the three subscales were differentially predictive for different 
types of motivation (for example intrinsic and extrinsic) at T2, indicating good criterion 
validity.  
Conclusions. The newly developed German scale is a reliable and valid instrument to assess 
need satisfaction in the context of physical exercise and predicts motivation over time. 
 
 
 
Keywords: basic need satisfaction, self-determination theory, validation, physical exercise 
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In most western industrialized countries, adults lead a sedentary lifestyle (Hardman & 
Stensel, 2003), although regular exercise is important to obtain and keep physical and 
psychological health (Cavill, Kahlmeier, & Racioppi, 2006). Self-determination theory (SDT; 
Ryan & Deci, 2004) has become an established framework for exploring motivational 
processes in exercise and helps to understand motivational factors of exercise participation 
(Vlachopoulos, Kaperoni, & Moustaka, 2011). An important condition for research is the 
access to reliable and valid scales to assess psychological constructs within existing theories. 
Thus, it is relevant to provide well-translated scales that also fulfil psychometric requirements 
like factorial composition and internal consistency. For example, Schweizer (2010) stated 
that especially in Europe, where a broad range of languages and cultures is present, 
“…measures have to be developed […] and validated for each and every European 
language…” (p. 75). To our knowledge, there is no translated and validated measure of need 
satisfaction in exercise in German, although need satisfaction is a core construct in SDT 
(Ryan & Deci, 2004). Thus, the aim of this study was to generate a reliable and valid German 
measure of need satisfaction in exercise. Validity refers to the extent to which a measure 
assesses what it claims to measure. One distinction can be made between construct and 
criterion validity. Construct validity refers to whether a scale correlates with related 
psychological constructs, and criterion validity is based upon associations with several 
criteria (Bühner, 2006). 
Self-determination theory 
Deci and Ryan (2000) presume that the motivation for certain behaviour varies along 
a motivational continuum ranging from intrinsic to extrinsic motivation. Intrinsic motivation 
indicates a self-determined behaviour, meaning that a person experiences own interests and 
fun during activity. Extrinsic motivation is subdivided into four motivational styles: 
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Integrated, identified, introjected, and external regulation. They can be distinguished by their 
proportion of self-determination. External regulation is the motivational style with the 
smallest proportion of self-determination. When behaviour is regulated introjectedly, it is 
characterized by avoiding disapproval from external sources (e.g., friends). When people act 
through identified regulation, they identify with the value of the action. Finally, among the 
different kinds of extrinsic regulation, integrated regulation has the highest degree of self-
determination (Ryan & Deci, 2007). The more self-determined a behaviour is, the more likely 
a person persists in it (Ryan & Deci, 2004) and the more well-being is associated (Ryan, 
Deci, & Grolnick, 1995). People can develop the motivational style of certain behaviour from 
a less self-determined (external regulation) to a more self-determined (integrated regulation) 
by “internalization” (Ryan & Deci, 2004).  
In SDT, Deci and Ryan (2000) assume three basic psychological needs for autonomy, 
competence and relatedness, and define them as „... innate psychological nutriments that are 
essential for ongoing psychological growth, integrity, and well-being” (p. 229). Autonomy 
refers to experiencing choice and feeling like the initiator of one’s own action, while 
competence means interacting effectively with the environment (Vlachopoulos & 
Michailidou, 2006). Competence is comparable to Bandura’s self-efficacy (1997). Perception 
of relatedness is based on building relationships and on experiencing mutual respect and 
reliance with others (Ryan & Deci, 2004). Need satisfaction can facilitate internalization and 
is important for experiencing self-determination and intrinsic motivation (Ryan & Deci, 
2004). Therefore, we will use the prediction of intrinsic motivation by need satisfaction to 
demonstrate the criterion validity of the newly developed Psychological Need Satisfaction in 
Exercise Scale – German (PNSEG). Furthermore, SDT presumes that need satisfaction is 
important for the attainment and maintenance of well-being (Gagné, Ryan, & Bargmann, 
2003), which has been affirmed by several diary studies (e.g., Reis, Sheldon, Gable, Roscoe, 
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& Ryan, 2000; Gagné, Ryan, & Bargmann, 2003). We will use indicators of well-being to 
demonstrate the criterion validity of the newly developed PNSEG. Another motivational 
construct related to intrinsic motivation is flow experience (Frederick-Recascino, 2002). 
When people experience flow they feel fully immersed in the activity. In SDT, flow 
experience is associated with intrinsic motivation by means of increased awareness and 
enhanced feelings of well-being (Frederick-Recascino, 2002; Kowal & Fortier, 1999). Thus, 
we will also assess flow experience for examining the criterion validity of the PNSEG. Prior 
research in the exercise domain has provided evidence for the relationship between need 
satisfaction, self-determined motivation and self-reported exercise (e.g., Russell & Bray, 
2009; Vlachopoulos & Michailidou, 2006; Wilson, Rodgers, & Fraser, 2002). In order to test 
the criterion validity of the newly developed scale, associations between exercise and the 
PNSEG will be examined.  
Measuring basic need satisfaction in exercise 
Given the importance of domain specific instruments to assess psychological 
constructs adequately (e.g., Ryan, 1995; Vlachopoulos & Michailidou, 2006), it was 
necessary to design a scale for estimating the extent to which the three basic needs are 
satisfied in exercise. Wilson, Rogers, Rodgers, and Wild (2006) introduced the Psychological 
Need Satisfaction in Exercise Scale (PNSE), an 18-items measure to assess satisfaction of 
autonomy, competence, and relatedness during exercise. The authors conducted two studies 
with undergraduate students. The resulting three-factorial structure was consistent with the 
assumptions of SDT, well interpretable, and could be affirmed in a second study (Wilson et 
al., 2006). Likewise, Vlachopoulos and Michailidou (2006) presented “The Basic 
Psychological Needs in Exercise Scale” (BPNES) in Greek. Their sample comprised exercise 
participants of private fitness centres (age 18-64). They demonstrated an adequate factor 
structure by using a confirmatory factor analysis (CFA), including its reproducibility across 
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two separate samples, good internal consistency, and good test-retest reliability over a four-
week period. A French measure to assess need satisfaction in exercise was introduced by 
Gillet, Rosnet, and Vallerand (2008). Their sample comprised French adolescent semi-
professional tennis players. The results showed a sufficient factor structure and good internal 
consistency. Based on this French version, Domínguez, Martín, Martín-Albo, Núñez, and 
León (2010) constructed a Spanish measure of need-satisfaction in exercise, which had 
acceptable fit indices regarding a CFA, good Cronbach’s alpha values and a good test-retest 
reliability after ten weeks. Their sample was composed of federated Spanish athletes. 
Aim of the present study 
As demonstrated above, need satisfaction is important to explain the motivational 
process within SDT. As there is no German measure, the purpose of our study was to 
translate the existing English and Greek measures into German, and develop a reliable and 
valid scale to assess need satisfaction in the exercise domain. Our study included the 
following scale construction steps: Translation of the Greek (Vlachopoulos & Michailidou, 
2006) and English (Wilson et al., 2006) measures into German, item selection for the final 
version, examining the factorial structure, testing the structure in two randomized split 
samples in order to replicate the factor structure as well as with the same sample after nine 
month, assessing internal consistency, testing criterion and construct validity. For assessing 
construct validity we utilize self-efficacy towards physical exercise, and several motives for 
being engaged in exercise. For assessing criterion validity, we measure the participants’ 
motivational style for exercise, flow experience, and well-being. We decided our scale to be 
based on the English and the Greek version because the items and the addressed samples are 
applicable in leisure sport settings. In contrast, the French and Spanish versions were tested 
with semi-professional athletes. Moreover, the English and the Greek scales are two 
independent scales with the advantage to cover a broader range of aspects of need 
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satisfaction. In contrast, the Spanish scale is an adapted version of the French one. Finally we 
assess the test-retest reliability of the PNSEG over a 9-months period. 
Method 
Participants/Sample 
A total of 654 people were recruited from one private fitness centre, different sport 
clubs, and the Academics Sports Association Zurich (ASVZ)1. This recruitment procedure 
assured the needed heterogeneity of participants and type of sports participants engaged in. 
At baseline (T1), participants filled out an online questionnaire. At the end of the 
questionnaire, they could indicate whether they were interested to participate in a second 
measurement point. If this was the case, they could provide their e-mail address. After 
excluding those participants, who did not answer at least one of the need-satisfaction items, 
614 persons remained in the sample (56.5% female, 1.8% did not indicate their gender). The 
participants’ age ranged from 16 to 81 years (M = 38.39 years, SD = 12.05 years). Half of the 
participants (52.45%) had a high-school degree, 39.71 % got vocational training, and 458 
(74.59%) reported to be employed. Nine month later, the second measurement (T2) took 
place and was completed by a total of 227 participants. After excluding those participants, 
who did not answer at least one of the need-satisfaction items at T2, 216 persons remained in 
the retest sample. Dropout analyses revealed that there were no significant differences 
concerning age (t(583) = 0.36, p = .72), gender (χ2(1) = 0.39, p = .72), education (χ2(8) = 
9.12, p = .33), employment (χ2(1) = 1.05, p = .31), exercise (t(612) = -0.29, p = .77), 
satisfaction of autonomy (t(592) = -0.41, p = .68), competence (t(581) = -1.40, p = .99), and 
relatedness t(580) = -0.02, p = .16) between the participants who completed both 
measurements and those who only completed T1.  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  Academic Sports Association Zurich (ASVZ, 2012) provides a sports and exercise program to all students, 
employees, and alumni of the University of Zurich (UZH) and the Swiss Federal Institute of Technology Zurich 
(ETH). It offers a broad range of 80 kinds of sports (ASVZ, 2012).	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Development of the new scale 
The PNSEG is based on the BPNES (Vlachopoulos & Michailidou, 2006) and on 
the PNSE (Wilson et al., 2006) which both assess need satisfaction in exercise. The rationale 
for using both scales to develop the German measure was that we aimed at maximizing the 
coverage of all important aspects of the target constructs. We thus used 30 items from both 
instruments and translated them into German using the back-translation method (Brislin, 
1970). These 30 items were then evaluated as follows: One item should contain one meaning, 
and uncommon and ambiguous expressions as well as any generalization should be avoided 
(Oppenheim, 1992). In total, 19 items were retained, seven for both subscales competence 
and relatedness, and five for autonomy. The item order was randomized.  
Measures 
If not mentioned explicitly, participants provided their answers on a 7-point-scale (I 
do not agree at all (1) to I very strongly agree (7)).  
Motives to exercise. To determine the degree to which participants have intrinsic 
motives to exercise, the enjoyment/interest and competence subscales of the MPAM-R 
(Ryan, Frederick, Lepes, Rubio & Sheldon, 1997) were employed. The social subscale was 
used to determine whether participants hold social motives to exercise. Motives are no 
measure of intrinsic or extrinsic motivation (Frederick & Ryan, 1993), but aim at assessing 
“… the satisfaction one gains from engaging in the activity…“ (Ryan, et al., 1997, p. 336). 
Hence, for validating the need satisfaction in exercise items associations with the motives is 
indicated. Cronbach’s alpha coefficients were α = .73 for the subscale competence (Item 
example: ‘I am exercising, because I want to obtain new skills’; M = 4.90; SD = 1.17), α = 
.80 for enjoyment/interest (e.g.: ‘I am exercising, because I enjoy this activity’; M = 6.21; SD 
= 0.87), and α = .92 for social (e.g.: ‘I am exercising, because I want to be with others in 
activity’; M = 4.69; SD = 0.87).  
Chapter IV 
_______________________________________________________________________________ 
	   102	  
Self-efficacy towards physical exercise. To assess a person‘s beliefs about his or her 
own ability to engage in regular exercise despite potential barriers (for example, ‘I am 
confident that I can exercise like indented even if I still have a lot of work to do’; M = 4.92; 
SD = 0.91), the “Self-efficacy towards physical exercise” scale (Fuchs & Schwarzer, 1994) 
was administered. It contains 12 items, Cronbach’s alpha coefficient was α = .84.  
Sport and exercise related self-concordance2. Self-determined motivation was 
assessed with the scale “Sport and exercise related self-concordance” by Seelig and Fuchs 
(2006). It includes 12 items with three items for each subscale: Intrinsic (for example: ‘I am 
exercising because it is fun’; M = 5.60; SD = 1.00), identified (e.g.: ‘I am exercising because 
it is important for me personally’; M = 5.25; SD = 0.94), introjected (e.g.: ‘I am exercising 
because I would feel bad, if I would not do’; M = 3.23; SD = 1.17), and extrinsic motivation 
(e.g.: ‘I am exercising because others say that I should’; M = 1.55; SD = 0.65). The internal 
consistency for the subscales were as follows: Intrinsic motivation: α = .66; identified 
motivation: α = .53; introjected motivation: α = .61, and extrinsic motivation: α = .51.  
Flow. To assess participants’ flow experience the Flow-Short-Scale (Rheinberg et al., 
2003) was used. The ten items measure several aspects of flow experience (for example: ‘I 
feel just the right amount of challenge”; M = 5.30; SD = 0.74) and the Cronbach’s alpha 
coefficient was α = .87.  
PANAVA. To determine participants’ well-being while exercising, the scale for 
measuring Positive Activation (PA), Negative Activation (NA), and Valence (VA) 
(PANAVA; Schallberger, 2000) was employed. This measure is based on the Positive and 
Negative Affect Schedule (PANAS, Watson, Clark, & Tellegen, 1988) with the additional 
dimension “valence” (e.g., happy vs. unhappy). The Cronbach’s alpha value for positive 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2	  We used “Sport and exercise related self-concordance” for assessing the motivational style (1) because it is the 
only validated German measure, and (2) because of the conceptual similarities between self-concordance and 
self-determination (Seelig & Fuchs, 2006). 	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activation was α = .79 (four items; for example ‘How do you feel right after exercising? 
Happy’; M = 5.74; SD = 0.90), α = .75 for negative activation (four items; e.g.: ‘stressed’; M 
= 2.06; SD = 0.76), and α = .68 for valence (two items; e.g., ‘pleased’; M = 6.50; SD = 0.62). 
Physical exercise. Vigorous physical exercise at T1 and T2 was assessed with the 
International Physical Activity Questionnaire (IPAQ; Booth, 2000). Participants were asked 
to indicate how often during the past seven days they had engaged in vigorous physical 
activities such as jogging, swimming or weight lifting. Additionally, they indicated how 
much time they usually spent performing those activities per exercise occasion. Frequency 
and average duration per exercise occasion were then multiplied in order to obtain a measure 
of weighted duration for the past seven days. At T1 the participants exercised on average 4.88 
hours a week (SD = 4.31 hours). Most participants (n = 248, 40.39%) reported to carry out 
muscle training (e.g., weight lifting, back muscle training) or jogging (n = 211, 34.36%). At 
T2, they exercised on average 5.60 hours a week (SD = 4.74 hours). Again, most participants 
(n = 73, 33.80%) reported to carry out muscle training or jogging (n = 70, 32.41%). 
Data analysis 
Descriptive statistics and scale values were computed with SPSS 18. In order to 
examine the factor structure of the PNSEG a CFA with Mplus 6.1 (Muthén & Muthén, 2010) 
was calculated. For the CFA goodness-of-fit indices are reported. The χ2 goodness-of-fit 
statistics describe the magnitude of discrepancy between the sample and the fitted covariance 
matrix (Hu & Bentler, 1999). Additionally the Tucker Lewis Index (TLI) and the 
Comparative Fit Index (CFI) are utilized. They are incremental fit indices, which compare the 
fit of the target model with the baseline-model (Geiser, 2010). Acceptable fit is indicated by 
values greater than .90 (Hu & Bentler, 1999). The Root-Mean-Square-Error-of-
Approximation (RMSEA) measures the approximate datafit of the model and 
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Table 4 
D
escriptive statistics and corrected item
-total correlations (rit ) for the three subscales of the PN
SEG
 (T1 and T2) 
Subscale 
Item
  
Item
 w
ording  
 T 
n 
M
 
SD
 
rit  
S 
K
 
Autonomy 
A
uto_1 
I feel that the w
ay I exercise is an expression of m
yself.  
T1 
601 
4.91 
1.47 
.49 
-0.64 
-0.19 
T2 
209 
4.92 
1.41 
.57 
-0.65 
0.02 
A
uto_2 
I feel that I have the opportunity to m
ake choices w
ith respect to the w
ay 
I exercise.  
T1 
599 
5.37 
1.29 
.39 
-0.83 
0.44 
T2 
210 
5,37 
1.31 
.50 
-0.91 
0.65 
A
uto_3 
The exercise program
 I follow
 is highly com
patible w
ith m
y choices and 
interests.  
T1 
596 
5.83 
0.94 
.48 
-1.07 
2.20 
T2 
211 
5.52 
1.16 
.68 
-1.31 
2.19 
Competence 
C
om
p_1 
I feel confident in m
y ability to attend to exercising regularly.  
T1 
598 
5.53 
1.17 
.48 
-1.00 
1.03 
T2 
211 
5.31 
1.34 
.62 
-1.07 
1.04 
C
om
p_2 
I feel I can m
anage w
ith the requirem
ents of the training program
 I am
 
involved.  
T1 
595 
5.82 
0.85 
.48 
-0.73 
0.59 
T2 
208 
5.77 
0.85 
.40 
-1.39 
4.56 
C
om
p_3 
I feel I execute very effectively the exercise of m
y trainings program
.  
T1 
589 
5.30 
0.96 
.42 
-0.26 
-0.37 
T2 
207 
5.15 
1.06 
.51 
-0.63 
1.25 
C
om
p_4 
I feel I have been m
aking huge progress w
ith respect to m
y training.  
T1 
592 
5.23 
1.02 
.50 
-0.52 
0.13 
T2 
205 
5.06 
1.13 
.61 
-0.81 
1.39 
Relatedness 
SoR
e_1 
I feel connected to the people I interact w
ith w
hile w
e exercise.  
T1 
597 
4.51 
1.56 
.51 
-0.53 
-0.39 
T2 
211 
4.60 
1.57 
.57 
-0.64 
-0.19 
SoR
e_2 
I feel that I associate w
ith the others participants in a very friendly w
ay.  
T1 
595 
5.25 
1.31 
.57 
-1.15 
1.30 
T2 
211 
5.07 
1.42 
.58 
-0.92 
0.69 
SoR
e_3 
I feel a sense of cam
araderie w
ith m
y exercise com
panions because w
e 
exercise for the sam
e reasons. 
T1 
591 
5.03 
1.46 
.55 
-0.84 
0.27 
T2 
208 
5.67 
1.13 
.66 
-1.83 
4.96 
SoR
e_4 
I feel com
fortable w
hen I am
 w
ith the other exercise participants.  
T1 
585 
5.10 
1.34 
.56 
-0.86 
0.53 
T2 
208 
5.02 
1.36 
.71 
-0.89 
0.49 
N
ote. 7-point response scale – anchored by 1 = I do not agree at all to 7 = I very strongly agree. T = tim
e point; S = skew
ness; K
 = kurtosis; PN
SEG
 = 
Psychological N
eeds in Exercise Scale – G
erm
an. O
riginal item
s are in G
erm
an (see A
ppendix B
). Participants w
ere provided w
ith the follow
ing instruction 
for filling out the item
s: “The follow
ing statem
ents refer to situations in w
hich you are exercising. Please indicate how
 m
uch the follow
ing statem
ents apply 
to you personally”.	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the Standardized-Root-Mean-Square-Residual (SRMR) is important to evaluate the 
residuals. Both should be lower than .05 (Geiser, 2010). The Akaike Information Criterion 
(AIC) is a descriptive measure to compare different (non-nested) models. The model with the 
lowest AIC should be preferred (Geiser, 2010). Missing values were treated using Full 
Information Maximum Likelihood (FIML; Arbuckle, 1996). 
Results 
Preliminary Analysis  
The first step to select the final items for the PNSEG was to examine the corrected 
item-total correlation of the 19 items. Two items (both autonomy items: “I feel free to 
exercise in my own way” and “I feel free to make my own exercise program decisions”; 
Wilson et al., 2006) had corrected item-total correlations below .30 and were therefore 
excluded (Field, 2009). In the second step, we aimed at identifying items that strongly 
defined their assigned factor as well as items that were weakly related to the factor. Because 
of this, an initial CFA with Mplus 6.1 (Muthén & Muthén, 2010) with the remaining 17 items 
was performed. Items with the highest factor loadings and items that together resulted in the 
best fitting model were retained.  
When inspecting the means and standard deviations of the need satisfaction items, 
most items display relatively high means and are negatively skewed (Table 4). The reason for 
this distribution is likely the high proportion of regularly exercising participants in our 
sample. Although, the skewness and kurtosis values have a tendency towards non-normality, 
items do not depart substantially from normality (skewness = 2; kurtosis = 7; see West, 
Finch, & Curran, 1995). Hence, maximum likelihood (ML) estimates were used. The 
corrected item-total correlations for each item were in a good range (Field, 2009). 
Descriptives and reliability for the three subscales 
Table 5 shows the descriptive statistics and Cronbach’s alpha values for each of the 
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three subscales at T1 and at T2. Cronbach’s alphas range from .62 (subscale 
autonomy at T1) to .85 (subscale relatedness at T2). In sum, the internal consistency can be 
considered as satisfying. The test-retest reliability was assessed nine months after T1. For 
autonomy it was r = .54 (p < .001), for competence r = .61 (p < .001), and r = .61 (p < .001) 
for relatedness. For the total scale PNSEG (11 items) it was r = .64 (p < .001).  
Table 5 
Descriptive statistics and Cronbach’s alpha (α) for the PNSEG (total score) and the three subscales 
(T1 and T2) 
 
Scale 
 
M 
 
SD 
 
α 
 
n 
 
n Items 
PNSEG (total scale)      
T1 5.25 0.75 .83 568 11 
T2 5.18 0.84 .82 202 11 
Autonomy      
T1 5.37 0.96 .62 594 3 
T2 5.26 1.10 .74 207 3 
Competence      
T1 5.45 0.78 .75 583 4 
T2 5.32 0.82 .74 204 4 
Relatedness      
T1 4.98 1.16 .83 582 4 
T2 5.00 1.17 .85 206 4 
Note. 7-point response scale: 1 = I do not agree at all to 7 = I very strongly agree.  
PNSEG = Psychological Needs in Exercise Scale – German. 
 
Confirmatory Factor Analysis 
First, we randomly divided the T1 sample into two and calculated two one-factor 
models by allowing all items to load onto one single factor. The fit values indicated that the 
one-factor solutions did not represent the data well (Table 6). After that, we calculated two 
CFAs with three factors (autonomy, competence, and relatedness) for the two randomly 
divided samples. These models showed an adequate datafit, except the TLI in Split Sample 2 
(Table 6), which was slightly too low with .89. For split sample 1, the factor loadings ranged 
from .40 to .83 (Figure 15). The latent factor correlations were .84 (Competence – 
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Autonomy), .46 (Autonomy – Relatedness), and .53 (Competence - Relatedness). For split 
sample 2, the factor loadings ranged from .51 to .85 (Figure 15). The latent factor correlations 
were .82 (Competence – Autonomy), .48 (Autonomy – Relatedness), and .32 (Competence – 
Relatedness).  
Table 6 
Fit Indices of the Three-Factor and Alternate CFA Models (T1 and T2). 
PNSEG 
CFA Models χ
2 df TLI CFI SRMR RMSEA 90%CI AIC 
T1 Sample         
Split Sample (1)  
(one-factor) 219.44 36 .74 .83 .08 .13 .11-.15 9490.22 
Split Sample (1)  
(two-factor) 76.66 35 .94 .96 .04 .06 .04-.08 9349.55 
Split Sample (1) 
(three-factor) 70.98 33 .94 .96 .04 .06 .04-.08 9347.76 
Split Sample (2)  
(one-factor) 281.17 36 .64 .76 .10 .15 .13-.17 9788.65 
Split Sample (2)  
(two-factor) 113.95 35 .88 .92 .06 .09 .07-.11 9623.43 
Split Sample (2) 
(three-factor) 100.96 33 .89 .94 .05 .08 .07-.10 9614.44 
T2 Sample         
(three-factor) 66.68 33 .92 .95 .05 .07 .05-.90 6576.20 
 
Note. Three-factor models were calculated with 1000 bootstraps requested. The two-factor model 
comprised autonomy and competence as one single factor, and relatedness as a second. PNSEG = 
Psychological Needs in Exercise Scale – German. 
 
Due to the rather high latent correlations between autonomy and competence, we 
calculated a CFA for every subsample with two only latent factors (autonomy and 
competence as one single factor, and relatedness as a second) instead of three. The datafit (in 
terms of TLI, CFI etc.) of the models did not improve, or got worse respectively (the AIC) 
(Table 6). Thus, the two-factor solution can be rejected. In the next step, we calculated a 
three-factor CFA with the T2 data. The fit indices were in a satisfying range (Table 6) and the 
latent factor correlations were .82 (Competence – Autonomy), .48 (Autonomy – 
Relatedness), and .71 (Autonomy – Relatedness). The factor loadings were comparable with 
the T1 models.  
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Figure 15. Factor loading of the Split Sample no.1 (on the left; n = 304) and Split Sample no. 2 (on 
the right; n = 301) at T1 (standardized solutions). Explanations for abbreviations of the items can be 
found in Table 4.  
 
Construct validity 
The three dimensions of need satisfaction in exercise should correlate substantially 
positively with similar motives for exercise. For this, we calculated Pearson correlations 
between the three subscales of the PNSEG and selected motives for exercise. Moreover, for 
the need for competence we analyzed the correlation with exercise specific self-efficacy. The 
correlation coefficients are displayed in Table 7 and can be considered as medium to high 
(Cohen, 1988). For example, the satisfaction of relatedness had the strongest correlations 
compared to the other two need satisfactions with the motive social. The satisfaction of 
competence seemed to have the strongest correlation with exercise-specific self-efficacy. All 
reported correlations showed the expected directions and were significant. 
Criterion validity 
We hypothesized that intrinsic motivation is associated with flow experience, which 
implies that need satisfaction of the three basic needs should substantially correlate with flow 
experience. At T1 the correlations between the PNSEG (total scale), autonomy, 
 	  
1	  
Table 7 
C
orrelations betw
een PN
SEG
 (total score) and the three subscales at T1 and T2 w
ith several scales for criterion and construct validity 
 
Intercorrelations 
C
onstruct V
alidity 
C
riterion V
alidity 
PN
SEG
 and 
subscales 
1 
2 
3 
S.E. 
C
om
pt. 
Enjoy 
Social 
Flow
 
PA
 
N
A
 
V
A
 
Physic. 
Exerc. T1 
Physic. 
Exerc. T2 
T1 
 
 
 
 
 
 
 
 
 
 
 
 
 
  PN
SEG
 
.74
** 
.76
** 
.81
** 
.38
** 
.48
** 
.46
** 
.50
** 
.50
** 
.30
** 
-.29
** 
.29
** 
.28
** 
.16
* 
  A
utonom
y (1) 
- 
.53
** 
.34
** 
.29
** 
.39
** 
.41
** 
.14
** 
.50
** 
.30
** 
-.28
** 
.23
** 
.25
** 
.19
** 
  C
om
petence (2) 
 
- 
.34
** 
.42
** 
.41
** 
.35
** 
.13
** 
.49
** 
.26
** 
-.27
** 
.22
** 
.27
** 
.03 
  R
elatedness (3) 
 
 
- 
.23
** 
.32
** 
.33
** 
.69
** 
.26
** 
.16
** 
-.17
** 
.19
** 
.15
** 
.04 
T2 
 
 
 
 
 
 
 
 
 
 
 
 
 
  PN
SEG
 
.81
** 
.82
** 
.86
** 
.38
** 
.55
** 
.46
** 
.51
** 
.41
** 
.16
* 
-.24
** 
.26
** 
- 
.21
** 
  A
utonom
y (1) 
- 
.62
** 
.50
** 
.37
** 
.47
** 
.36
** 
.17
* 
.32
** 
.17
* 
-.22
** 
.19
** 
- 
.30
** 
  C
om
petence (2) 
 
- 
.52
** 
.40
** 
.42
** 
.39
** 
.26
** 
.49
** 
.16
* 
-.22
** 
.24
** 
- 
.15 
  R
elatedness (3) 
 
 
- 
.23
** 
.46
** 
.38
** 
.69
** 
.26
** 
.11 
-.18
* 
.23
** 
- 
.11 
 N
ote. **p < .01. *p < .05. PA
 = positive activation; N
A
 = negative activation; V
A
 = valence; S.E. = self-efficacy tow
ards physical exercise; Physic. Exerc. = 
physical exercise; Enjoy = m
otive for enjoym
ent/interest (M
PA
M
-R
); C
om
pt. = m
otive for com
petence (M
PA
M
-R
); Social = m
otive social (M
PA
M
-R
); 
PN
SEG
 = Psychological N
eeds in Exercise Scale – G
erm
an.
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and competence with flow can be considered as high. The correlation between 
relatedness and flow was low (see Table 7)3. 
Since need satisfaction is assumed to be related to well-being, we calculated Pearson 
correlations between need satisfaction and the PANAVA. The correlations between the total 
scale (r = .30, p < .001), and autonomy (r = .30, p < .001) with PA at T1 were of medium size 
and significant. Competence and PA correlated with r = .26 (p < .001) and relatedness and PA 
correlated with r = .16 (p < .001) at T1. The correlations between VA and PNSEG, the 
subscales for the satisfaction of autonomy, competence, and relatedness at T1 show roughly 
the same directions (Table 7) as with PA. As expected, the scales were negatively correlated 
with NA at T1 (Table 7)3. 
Moreover, we tested the correlations between the PNSEG subscales and exercise. The 
correlations between autonomy satisfaction and exercise (r = .25, p < .001), and competence 
satisfaction and exercise (r = .27, p < .001) were of medium effect size whereas the 
correlation between relatedness satisfaction and exercise was small (r = .15, p < .001)3. To 
examine the longitudinal associations of need satisfaction for physical exercise, we tested 
correlations between the PNSEG, the subscales at T1 and exercise at T2 (Table 7). The 
correlations were smaller than the cross-sectional ones and were only significant for the total 
scale (r = .16, p = .04) and for the subscale autonomy satisfaction (r = .19, p = .01). In 
addition, we conducted two regression analyses with the total scale and the subscale 
autonomy satisfaction (T1) each serving as independent variable and physical exercise at T2 
as dependent variable. Results indicated that the satisfaction of autonomy (b = 59.14, SE b = 
22.41, β = 0.19, p = .01, R2 = .04, F(1, 178) = 6.96, p = .01), as well as the satisfaction of all 
needs (total scale) (b = 57.62, SE b = 27.62, β = 0.16, p = .04, R2 = .03, F(1, 172) = 4.35, p = 
.04) predicted physical exercise at T2. However, after controlling for physical exercise at T1, 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	  Due to limited space, we only report the T1 results; T2 results were very similar and showed the same patterns 
of associations.	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the significant association disappeared and T1 physical exercise remained the only significant 
predictor for physical exercise at T2.  
Finally, via regression analysis we examined how good the participants’ motivational 
style can be predicted by the satisfaction of the three basic needs. Moreover, we were 
especially interested in the unique contributions of the satisfaction of each basic need for this 
prediction. We conducted three separate analyses with each subscale of the sport and exercise 
related self-concordance scale serving as dependent variable and the satisfaction of autonomy, 
competence, and relatedness each serving as independent variable. The results show that need 
satisfaction at T1 substantially predicted intrinsic motivation at T2 (Table 8). In line with our 
expectations, need satisfaction predicted the two autonomous forms of motivation best 
(intrinsic and identified, Table 8).  
Table 8. Regression analysis for predicting motivational styles (at T2) with the satisfaction of 
the needs for autonomy, competence, and relatedness (at T1) 
Variables B SE B β 
 
Intrinsic Motivation at T2    
Autonomy at T1 0.43 0.08  0.39** 
Competence at T1 0.06 0.11 0.04 
Relatedness at T1 0.24 0.06  0.25** 
 
Identified Motivation at T2    
Autonomy at T1 0.27 0.08  0.27** 
Competence at T1 0.01 0.12 0.01 
Relatedness at T1 0.04 0.07 0.05 
 
Introjected Motivation at T2    
Autonomy at T1 0.11 0.11 0.08 
Competence at T1 -0.19 0.15 -0.12 
Relatedness at T1 -0.11 0.09 -0.10 
 
Extrinsic Motivation at T2    
Autonomy at T1 -0.05 0.06 -0.07 
Competence at T1 -0.17 0.08  -0.18* 
Relatedness at T1 0.11 0.05   0.17* 
Note. R2Intrinsic Motivation = 0.29; F(3, 195) = 26.95**; R2Identified Motivation = 0.08; F(3, 198) = 5.92**; R2Introjected 
Motivation = 0.02; F(3, 193) = 1.61; R2Extrinsic Motivation = 0.05; F(3, 196) = 3.31*. 
** p < .01. *  p < .05. 
 
Chapter IV 
_______________________________________________________________________________ 
	   112	  
Discussion 
This study aimed at translating and validating the PNSEG, a self-report instrument to 
measure the extent to which the basic needs of autonomy, competence, and relatedness are 
satisfied while exercising. The results support several psychometric properties of this scale: 
The factorial composition was tested with two randomly split samples at T1, and the 
reproducibility of the factor structure has been demonstrated at T2 nine months later. 
Furthermore, the results show good internal consistency, and satisfying indicators of construct 
and criterion validity.  
The results demonstrated an acceptable to good factor structure with strong loadings 
of the 11 items to define their respective factor and acceptable fit indices. The correlations 
between the latent factors were mainly of moderate size, except for the correlations between 
the satisfaction of autonomy and of competence, which were strong at both T1 and T2. High 
intercorrelations between subscales of a certain construct could be critically interpreted as a 
lack of distinctiveness between the scales. 
However, as all three subscales belong to the second order factor need satisfaction, 
moderate to high intercorrelations were to be expected and are in line with the results reported 
by Vlachopoulos and Michailidou (2006). Moreover, there are differences between the 
manifest intercorrelations (Table 7) and the latent factor correlations (Figure 15). Latent 
correlations are assumed to be free of measurement errors (e.g., Geiser, 2010). This is the 
reason why they are usually higher than manifest correlations and because of this the reported 
values differ.  
We calculated three different models: the first with a one-factor solution; the second 
with the satisfaction of autonomy and competence as one factor and relatedness satisfaction as 
a second, and finally a model with all three need satisfactions as three factors. Although the 
latent factors of the satisfaction of autonomy and competence are relatively highly correlated, 
the fit indices (Table 6) indicate that the one-factor and the two-factor solutions did not 
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represent the data well. Thus, we assume that although the three subscales represent the 
underlying common latent factor need satisfaction, there is additional systematic scale 
specific variance (e.g., Geiser, 2010) and because of this the assumption of three distinct basic 
need satisfactions is appropriate. Additionally, distinctiveness of the three subscales is further 
confirmed by differing results with regard to construct and criterion validity.  
The PNSEG total score and the subscale relatedness and competence had good 
Cronbach´s alpha values at T1 and T2. Only the subscale autonomy satisfaction had a low 
Cronbach´s alpha value at T1, which was slightly lower than that reported by Domínguez and 
colleagues (2010) and substantially lower than those reported by others (Wilson et al., 2006; 
Vlachopoulos & Michailidou, 2006). One important difference between the present scale and 
those of the other authors is the number of items per subscale. While Wilson and colleagues 
(2006) included six items per subscale, the present subscale comprised three (for autonomy) 
or four (for competence and relatedness). As the Cronbach´s alpha values are influenced by 
the number of items included (Cortina, 1993), this may contribute to the discrepancy between 
the present and the above-mentioned internal consistencies. Over all, with nearly all values 
greater than .70 the internally consistency can be evaluated as good (Cortina, 1993).  
Domínguez and colleagues (2010) reported test-retest reliabilities of .68 for the 
satisfaction of relatedness, .70 for autonomy, and .71 for competence after ten weeks. The 
test-retest reliability of the PNSEG and its subscales was lower but still acceptable, especially 
when considering the long time span of nine months. Despite these retest-reliability values, 
the question arises if high stability of need satisfaction can at all be expected, because the 
social context is described as a possible source of need satisfaction (Ryan & Deci, 2007). 
Thus, when the social context changes, need satisfaction might change as well. It might be 
that during the nine months between T1 and T2, the social context concerning exercise 
changed for some of our participants, which might be a possible explanation of the medium-
sized correlations between T1 and T2.  
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The construct validity of the PNSEG was supported by the correlations between the 
three basic need satisfactions with the three motives competence, enjoyment/interest, and 
social. Additionally, the need for competence was correlated with self-efficacy toward 
physical exercise (Fuchs & Schwarzer, 1994). Especially the subscale relatedness satisfaction 
and the motive social correlated highly. Vlachopoulos and Michailidou (2006) conducted a 
structural equation model to test whether need satisfaction could predict enjoyment and 
interest of exercise. They employed the Enjoyment-Intrinsic Interest subscale from the 
Intrinsic Motivation Inventory (McAuley, Duncan, & Tammen, 1989) and demonstrated that 
Enjoyment/Interest could be predicted by autonomy and competence. Relatedness did not 
significantly contribute to this prediction. We employed the enjoyment/interest subscale of the 
MPAM-R to demonstrate the similarity between the satisfaction of need for autonomy and the 
motive enjoyment/interest for exercise. We demonstrated that PNSEG (total score) as well as 
the autonomy satisfaction subscale were substantially correlated with enjoyment/interest. 
Contrary to Vlachopoulos and Michailidou (2006), in our study the satisfaction of 
competence and relatedness were also substantially correlated with enjoyment/interest. This 
association supports the assumption that the satisfaction of all three basic needs is important 
for enjoyment and not only the satisfaction of autonomy and competence.  
Surprisingly, the subscale competence correlated only with a medium effect size with 
self-efficacy toward physical exercise. Because of the conceptual similarities of self-efficacy 
and competence, we expected higher correlations. A possible explanation is that mastery 
experience, which primarily is requested within the self-efficacy toward physical exercise 
scale, mainly deals with three facets (psychological state, social and environmental 
conditions) of barrier management concerning exercising. When comparing the meaning and 
the content with the satisfaction of need for competence subscale some major differences 
become evident. The satisfaction of need for competence mainly covers the perceived 
competence during exercise. Perceived barriers are covered by one single item only. Another 
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important difference is the different time perspectives included in the scales. The self-efficacy 
towards exercise scale refers to prospective events that might impede planned exercising. In 
comparison, the PNSEG-subscale competence refers to mastery and competence experienced 
while exercising. These differences might be the reason for the medium size relationship. 
Several regression analyses were conducted to test how good the perceived 
satisfaction of psychological needs predicted the participants’ motivational style nine months 
later. As expected the highest amount of explained variance resulted in the prediction of 
intrinsic motivation. In line with our expectations, need satisfaction of autonomy emerged as 
an important predictor for intrinsic and identified motivation (Deci & Vansteenkiste, 2004), 
while the satisfaction of relatedness played an important role in predicting intrinsic and 
extrinsic motivation. Rather surprisingly is that the satisfaction of competence did not play a 
role in predicting the autonomous forms of regulation, whereas relatedness was a significant 
and important predictor for the autonomous forms of regulation. These results are in contrast 
to results by Deci and Vansteenkiste (2004), who indicated that the satisfaction of relatedness 
is the least important predictor for intrinsic motivation compared to the other two needs. 
However, in line with our results is the work by Frodi, Bridges, and Grolnick (1985) that 
provides some evidence that relatedness can influence intrinsic motivation within children. A 
possible reason for this contrasting finding might be that we recruited our participants mainly 
in exercise settings with a high probability that they exercise together. There is evidence that 
significant others can support the satisfaction of the three basic needs. For example, the role 
of autonomy support by significant others for the autonomous forms of regulation (e.g., 
Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003) as well as for behavioural intentions 
concerning exercise (Wilson & Rodgers, 2004) have been well documented by research in the 
exercise domain. Moreover, relatively fewer studies dealt with competence support by 
significant others (e.g., Standage, Duda, & Ntoumanis, 2003). In a study by Markland and 
Tobin (2010) relatedness support was negatively related to external regulation, and support of 
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all three basic needs was a significant predictor for intrinsic regulation. On the one hand this 
emphasizes the important role of need satisfaction in general and on the other hand the 
satisfaction of the need for relatedness emerged as an important (negative) predictor for 
external regulation. Therefore, future research should focus on different settings to find out 
how these settings could support the satisfaction of the three basic needs. Particularly, the 
need for relatedness was missed out in former research.  
Our results indicated an association between need satisfaction and flow experience. 
Similarly, these associations were also found by Kowal and Fortier (1999). While they found 
the lowest association between flow experience and the satisfaction of autonomy, we found 
the lowest associations between flow experience and the satisfaction of relatedness. One 
difference between our study and the study conducted by Kowal and Fortier (1999) is that 
they executed their study in a team sports setting where the participants had some interaction, 
which could explain the association between flow and the satisfaction of relatedness. 
With regard to well-being, we analyzed the correlations between need satisfaction of 
the three basic needs and the PNSEG total score with the positive and negative activity 
measures by the PANAVA (Schallberger, 2000 cited in Rheinberg, 2004), which pointed in 
the expected directions. In the study by Reis and colleagues (2000) the correlations between 
competence and relatedness with positive mood were higher than in our sample. However, the 
correlation between the satisfaction of autonomy and positive mood is comparable to our 
results. An explanation might be the variation in the settings of these different studies. Reis 
and colleagues (2000) targeted the interplay of daily well-being and need satisfaction in daily 
life. In contrast, our participants reported well-being and need satisfaction with regard to their 
exercise situations. Thus, in the study of Reis and colleagues (2000) a much broader range of 
situations across a whole day might have led to these higher correlations.  
Our results suggested cross-sectional associations between need satisfaction and 
exercising. At T1 these associations were higher than at T2. These associations were indeed 
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comparable with results in other studies (Table 7). For example Silva and colleagues (2010) 
reported correlations of .29 for the satisfaction of autonomy with exercise, and of .18 for the 
satisfaction of competence with exercise. Additionally general need satisfaction and the 
satisfaction of autonomy (both at T1) predicted exercising at T2 nine month later. However, 
after controlling for physical exercise at T1, the significant association disappeared and T1 
physical exercise remained the only significant predictor for exercising at T2. One possible 
explanation for this might be that exercise behaviour between T1 and T2 remained relatively 
stable (rT1 T2 = .41, p < .001), as we did not conduct an intervention.  
Limitations and further directions 
Some limitations need to be acknowledged when interpreting the results. First, 
findings are limited to healthy adults who engage in exercise either on a regular or irregular 
basis. For people leading a sedentary lifestyle some items might not be applicable. Second, 
the Cronbach’s alphas of the “Sport and exercise related self-concordance” scale (Seelig & 
Fuchs, 2006) were very low, thus our conclusions with regard to the criterion validity of the 
PNSEG should be treated with the appropriate caution. Finally, it remains unclear why the 
satisfaction of the need for competence was not a significant predictor for the autonomous 
forms of regulation. Particularly, because other studies usually have reported competence as a 
significant predictor for autonomous forms of regulation whereas relatedness remained 
insignificant (e.g., Deci & Vansteenkiste, 2004; Vlachopoulos & Michailidou, 2006). Further 
studies should thus especially address the requirements for satisfying competence and 
relatedness during exercise. By comparing individuals who usually exercise alone to 
individuals who exercise in a group or together with a companion, the different qualities of 
the satisfaction of the need for relatedness could be examined. 
To conclude, the results of our study provided first evidence of the factorial 
composition and validity of the PNSEG. Being a reliable and valid instrument, the newly 
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developed scale offers a wide range of applications within sport and exercise psychology in 
the German speaking countries.	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1. Overall discussion 
Being physically active and exercising is associated with better health (e.g., WHO, 
2010). Individuals who engage in physical exercise have a lower mortality risk (Paffenbarger 
et al., 1993) and an enhanced sense of general well-being (e.g., Schwarzer, 2004). That is why 
several health organisations present guidelines with recommendations concerning the level, 
duration, and frequency of physical activity participation (e.g., CDC, 2012; WHO, 2012). 
Nevertheless, a large number of Swiss inhabitants do not fulfil these recommendations 
(Lieberherr et al., 2010). Therefore, the investigation and identification of determinants 
associated with health-related physical-activity participation is still of extraordinary 
importance.  
Psychological determinants of physical-activity participation can be distinguished 
betweenself-regulation abilities (e.g., Gollwitzer & Sheeran, 2006), for example, as well as 
determinants of the individuals’ social context, such as social support (e.g., Uchino, 2009) or 
basic need satisfaction (Deci & Ryan, 2000; Markland & Tobin, 2010). Although social 
support and need satisfaction are well-established determinants for starting with physical 
activity, as well as for participation and maintenance, there are still several open questions 
and research gaps, which should be addressed.Social support has mostly been examined in 
studies applying correlational designs and has not yet been embedded in a comprehensive 
model of health behaviour change, although prior research suggests that social support is an 
important determinant for health behaviour and health behaviour change (e.g., Uchino, Uno, 
& Holt-Lunstad, 1999). Recent findings indicate a relationship between social support and 
physical activity (e.g., Trost et al., 2002), self-efficacy (e.g., McAuley et al., 2003), and 
different forms of self-regulation (e.g., Anderson et al., 2006). A further important issue to 
address is the investigation of different kinds of social support. Compared with perceived 
social support, received social support has been less studied, although it is comprised of actual 
and concrete support transactions (Boehmer, Luszczynska, & Schwarzer, 2007; Knoll, 
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Rieckmann, & Kienle, 2007), which are particularly important for health-behaviour change. 
Although need satisfaction constitutes an important condition for intrinsic motivation for 
health-behaviour change (in this case exercising), there has not been a German scale to assess 
exercise specific need satisfaction until now. Therefore, one aim of this dissertation was the 
construction and validation of such a measure.  
The aim of Study 1 was to evaluate the impact of received social support on physical 
exercising as well as on the volitional mediators of the health action process approach 
(HAPA; Schwarzer, 2008; see also working model, part 3.1), which were self-efficacy, action 
control and action planning. The design of Study 1 included both an intervention group and a 
control group. Thereby, research questions A1, A2 and A3 (see also Chapter II) were 
addressed. They comprise the time course of physical exercising and received social support, 
and assume that these time courses are significant for the intervention group, but not for the 
control group. Furthermore, Study 1 was also carried out in order to address research 
questions B1 and B2 (see also Chapter III). Hypothesis B1 contains the enabling effects of 
received social support on physical exercising through the volitional mediators of the HAPA. 
Moreover, Hypothesis B2 covers the discriminative contribution of received emotional and 
instrumental social support on this enabling. Again, these processes are assumed to be more 
pronounced in the intervention group than in the control group.  
Study 2 was constructed as a validation study to assess the validity and reliability of 
the newly designed “German Psychological Need Satisfaction in Exercise Scale” (PNSEG), a 
scale to measure basic psychological need satisfaction in exercise contexts. In this way, 
research steps C1 to C5 have been studied (see also Chapter IV).  
The major findings are summarised and discussed n the following section.  
1.1 Discussion of the major results of the studies 
The results of Chapters II and III are summarised and discussed together because they 
both belong to Study 1.  
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1.1.1 Study 1. The interplay of received social support with physical exercising and 
with determinants of self-regulation: an intervention study 
The aim of Study 1 (Chapter II) was to investigate the effect of having a new exercise 
companion on enhancing physical exercising. In addition, whether this would enhance 
received emotional and instrumental social support was also tested. A further aim of Study 1 
(Chapter III) was to embed received social support into a comprehensive model that explains 
health behaviour change. Therefore, the HAPA was chosen and received social support was 
included in the volitional phase (see working model, part 3.1). In so doing, the enabling 
effects of received social support on physical exercising through self-efficacy, action 
planning, and self-monitoring (as one facet of action control) were investigated. Furthermore, 
the objective of Study 1 was to identifythe distinct contributions of the different kinds of 
received social support (namely emotional and instrumental) on physical exercise as well as 
on the volitional constructs of the HAPA.  
Starting with the results of Chapter II, with regard to exercising, both the intervention 
group and the control group were able to improve their physical exercising during the time of 
study. Strictly speaking,	  therefore,	  Hypothesis A1 must be rejected as both groups were able 
to enhance their exercising, not just the intervention group as assumed. Received emotional 
social support remained stable in the intervention group, but significantly decreased in the 
control group. The results for instrumental social support showed the same pattern: In the 
control group, received instrumental social support significantly decreased over time. Thus, 
Hypotheses A2 and A3 must be rejected as well. This kind of time course was not expected 
for either instrumental or emotional social support. Instead, we expected that, in the 
intervention group, the received instrumental social support might increase at the beginning of 
the study and would remain stable until the end of the studybecause every exercising dyad 
had found its modus operandi. In contrast, for the control group, we expected the received 
instrumental social support to remain stable on a low level for the duration of the study 
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because the control group was not instructed to search for a new exercise companion. 
However, it seems that having a new exercise companion ensures the maintenance of 
receiving social support. One possible reason for this result could be that the boosting effect 
of receiving social support took place in the phase when the participant and his/her exercise 
companion began to exchange ideas about their new exercising behaviour or began to 
schedule the specific sports occasions. It is highly likely that this happened in the time period 
between the T0 and T1 questionnaires when randomized allocation to the two groups took 
place and participants in the intervention group had the task of finding a new exercise 
companion. However, we did not collect data in this time period; the next measurement was 
at T1. At that time, the exercise companions were already exercising together, meaning that 
participants of the intervention group had already received instrumental and emotional social 
support. Thus, future research should try to capture the received social support in the phase 
when the exercise companions congregate, by, for example, applying a daily-diary design 
during this critical period. Further discussion on the best time point to assess received social 
support in this study is presented in the section “Discussion of the methodological aspects of 
the studies”.  
Moreover, the assumption of a boosting effect for the intervention group for received 
social support between T0 and T1 is also supported by this finding due to a significant 
difference between the intervention group and control group in T1 instrumental social 
support. When the two new exercise companions had begun making plans when the 
participant found his/her new exercise companion, respectively, then the instrumental social 
support, in particular, increased because received instrumental social support covers the 
functional and tangible aspects of received social support. 
Moving on to Chapter III, the first aim was to embed received social support into a 
comprehensive model that explains behaviour change. Therefore, we chose the HAPA and 
included social support in the volitional phase. We also chose this approach because other 
Chapter V 
_______________________________________________________________________________ 
	   124	  
studies found promising results with regard to the enabling effect of social support on 
exercising. This enabling or indirect effect of social support on exercising was mediated by 
self-efficacy (Duncan & McAuley, 1993; Duncan, McAuley, Stoolmiller, & Ducan, 1993; 
McAuley, Jerome, Elavsky Marquez, and Ramsey, 2003) , action planning (Molloy et al, 
2010) or self-regulation (Anderson, Wojcik, Winett, & Williams, 2006). These are also 
volitional constructs of the HAPA, and therefore appropriate to include received social 
support in the volitional phase of the HAPA. Consequently, several path analyses were 
conducted where received social support was measured at T1, volitional mediators at T2 (four 
weeks later), and physical exercising at T3 (four weeks after T2). 
The second aim of Chapter III was to identify the distinct contributions of the different 
kinds of social support on physical exercise as well as on the volitional constructs of the 
HAPA. For the intervention group, our results indicate that the effect of received emotional 
social support on physical exercise was present for all volitional constructs of the HAPA. In 
particular, the indirect effect from emotional social support to physical exercise through self-
efficacy contributed to the total effect, which is directly in line with the enabling hypothesis 
of social support (Benight & Bandura, 2004). However, for the control group, emotional 
social support was neither associated with the volitional constructs of the HAPA nor with 
physical exercise. Therefore, there was no mediation effect of emotional social support 
through the volitional constructs of the HAPA on physical exercise. Hypothesis B1 can thus 
be partly accepted. The enabling effect could be confirmed as we assumed this effect would 
be stronger for individuals in the intervention group. For individuals in the control group, 
however, the enabling effect could not be demonstrated. Nevertheless, it must be conceded 
that, with regard to self-regulation, only the self-monitoring facet enabled physical exercising 
in the intervention group; there was no mediating effect through the two other facets of self-
regulation (awareness of standards and self-regulatory effort), either for the intervention 
group or for the control group. A closer examination of these results can be found in the 
Chapter V 
_______________________________________________________________________________ 
	   125	  
discussion on the methodological aspects of the studies. Interestingly, a different picture 
emerged for received instrumental social support. In the intervention group, instrumental 
social support predicted action planning, but was not associated with self-efficacy and self-
monitoring. With regard to predictingphysical exercise at T3, only self-efficacy and self-
monitoring emerged as significant predictors. No direct or indirect effect of instrumental 
social support on physical exercise could be demonstrated. In the control group, instrumental 
social support was neither associated with any of the volitional constructs of the HAPA, nor 
with physical exercise. Furthermore, neither a direct nor indirect effect of instrumental social 
support on physical exercise could not be demonstrated. These results reflect the different 
contributions of received emotional and instrumental social support on the enabling of 
physical exercising. Therefore, hypothesis B2 can be accepted.  
In terms of social support, in general, our findings are in line with findings by 
McAuley and colleagues (2003) and others (Duncan & McAuley, 1993; Duncan, McAuley, 
Stoolmiller, & Ducan, 1993). However, our findings extend beyond previous results because 
they highlight the discriminative contributions of the different kinds of received social support 
on exercise behaviour. Emotional social support emerged as a significant predictor for all 
volitional constructs of the HAPA, whereas instrumental social support was only able to 
predict action planning. The enabling hypothesis, therefore,could only be confirmed for 
received emotional social support and not for received instrumental social support. These 
findings were rather unexpected as the idea of finding a new exercise companion to exercise 
with should have targeted instrumental social support because instrumental social support can 
be described as concrete and practical assistance (Schwarzer & Knoll, 2011). The intervention 
and control groups differed from each other with regard to instrumental social support at T1, 
in such a way that participants in the intervention group reported receiving more instrumental 
social support. However, this instrumental social support was associated with action planning 
but not with self-efficacy or self-monitoring at T2. The question arises as to why, with regard 
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to instrumental social support, the two groups differ at T1. One possible explanation could be 
that the process of searching for and finding a new exercise companion previously boosted the 
instrumental social support before the T1 online-questionnaire, which was before the first 
assessment of social support itself took place. Within this thesis, this topic is addressed in the 
discussion of Chapter II and again in more detail in the context of the methodological aspects 
of Study 1.  
In terms of enabling, received instrumental social support could not be translated into 
self-efficacy and self-monitoring, and only to some degree into action planning. In contrast, 
received emotional social support displayed the expected enabling effects on all three 
volitional constructs of the HAPA in the intervention group, but not in the control group. It 
seems that received emotional social support plays a special role for the enabling process. 
This finding adds further empirical evidence to the special meaning of received emotional 
social support, which has also been demonstrated in previous studies (e.g., Luszczynska, 
Boehmer, Knoll, Schulz, & Schwarzer, 2007).  
1.1.2 Study 2. The German psychological need satisfaction in exercise scale – validation 
of a measure of need satisfaction in exercise  
The assumption of three basic psychological needs (autonomy, competence, and relatedness) 
are a core construct within Deci and Ryans self-determination theory (1985; 2000). Need 
satisfaction is associated with physical exercising (e.g., Wilson & Rodgers, 2006), as well as 
with the intrinsic motivation for physical exercising (e.g., Ryan & Deci, 2007). Although 
several scales to assess need satisfaction in exercise already exist (e.g., Gillet, Rosnet, &, 
Vallerand, 2008; Wilson et al., 2006; Vlachopoulos & Michailidou, 2000), there was no such 
measure in the German language. Therefore, as described, the aim of Study 2 was to translate, 
construct, and validate the “German Psychological Need Satisfaction in Exercise Scale” 
(PNSEG), a self-reporting instrument to measure the extent to which the basic needs of 
autonomy, competence, and relatedness are satisfied while exercising. The results support 
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several psychometric properties of this scale: The factorial composition was tested with two 
randomly split samples at T1, and the reproducibility of the factor structure was demonstrated 
at T2 nine months later. Furthermore, the results showed good internal consistency and 
satisfying indicators of construct and criterion validity. In the following, these topics are 
discussed in more detail.  
Dimensionality of the PNSEG 
 First, two CFA-models were calculated in order to examine the dimensionality of the 
scale. The first CFA model was calculated as a one-factor solution to take into account that all 
three subscales should measure the single factor of need satisfaction in exercise. The second 
model included all three facets of need satisfaction as three distinct factors, as proposed in the 
literature and in accordance with other scales. The fit indices (Table 6) indicate that the one-
factor solution did not represent the data well. The results of the three-factor models 
demonstrated a good factor structure with strong loadings of the 11 items to define their 
respective factor and acceptable fit indices. The correlations between the latent factors were 
mainly of moderate size, except for the correlations between the satisfaction of autonomy and 
of competence, which were strong at both T1 and T2. High intercorrelations between 
subscales of a certain construct could be critically interpreted as a lack of distinctiveness 
between the scales. However, as all three subscales belong to the second order factor of need 
satisfaction, moderate to high intercorrelations were to be expected and are in line with the 
results reported by Vlachopoulos and Michailidou (2006). Moreover, there are differences 
between the manifest intercorrelations (Table 7) and the latent factor correlations (Figure 15). 
Latent correlations are assumed to be free of measurement errors (e.g., Geiser, 2010); 
therefore,they are usually higher than manifest correlations and the reported values differ 
because of this. To ensure, however, the proposed and calculated three-factor solution, we 
calculated a two-factor model with the satisfaction of autonomy and competence as one factor 
and relatedness satisfaction as a second based on the findings that autonomy and competence 
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factors were strongly correlated. The fit indices (Table 6) indicated that the two-factor 
solution did not represent the data well. Thus, we assumed that although the three subscales 
represent the underlying common latent factor of need satisfaction, there is additional 
systematic scale specific variance (e.g., Geiser, 2010). Therefore,the assumption of three 
distinct basic need satisfactions facets is appropriate.  
Reliability of the PNSEG 
The PNSEG total score and subscale relatedness and competence had good 
Cronbach´s alpha values at T1 and T2. Only the autonomy satisfaction subscale had a low 
Cronbach´s alpha value at T1, which was slightly lower than that reported by Domínguez and 
colleagues (2010), and substantially lower than those reported by others (Wilson et al., 2006; 
Vlachopoulos & Michailidou, 2006). One important difference between the present scale and 
those of the other authors is the number of items per subscale. AlthoughWilson and 
colleagues (2006) included six items per subscale, the present subscale was comprised of 
three (for autonomy) or four (for competence and relatedness). The reason for retaining fewer 
items than the others scales was the results of the item analysis conducted (see also Chapter 
IV). As the Cronbach´s alpha values are influenced by the number of items included (Cortina, 
1993), this may contribute to the discrepancy between the present and the above-mentioned 
internal consistencies. Over all, with nearly all values greater than .70, internal consistency 
can be evaluated as good (Cortina, 1993).  
Domínguez and colleagues (2010) reported test-retest reliabilities of .68 for the 
satisfaction of relatedness, .70 for autonomy, and .71 for competence after ten weeks. The 
test-retest reliability of the PNSEG and its subscales was lower, but still acceptable, especially 
when considering the long time span of nine months. Despite these retest-reliability values, 
the question arises whether high stability of need satisfaction can at all be expected because 
social context is described as a possible source of need satisfaction (Ryan & Deci, 2007). That 
is, when the social context changes, need satisfaction might change as well. It might be that 
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during the nine months between T1 and T2, the social context concerning exercise changed 
for some of our participants, which might be a possible explanation for the medium-sized 
correlations between T1 and T2.  
Construct validity of the PNSEG 
Construct validity of the PNSEG was supported by the correlations between the three 
basic need satisfactions and the three motives (competence, enjoyment/interest, social) of the 
Motives for Physical Activity Measure-Revised (MPAM-R; Ryan, Frederick, Lepes, Rubio & 
Sheldon, 1997). The social subscale was used to determine whether participants have social 
motives to exercise. Motives are no measure of intrinsic or extrinsic motivation (Frederick & 
Ryan, 1993), but aim to assess “… the satisfaction one gains from engaging in the activity…” 
(Ryan et al., 1997, p. 336). Consequently, for validating need satisfaction in exercise items, 
associations with the motives for exercising are indicated. Additionally, the need for 
competence was correlated with self-efficacy toward physical exercise (Fuchs & Schwarzer, 
1994). In particular, relatedness satisfaction subscale and the social motive were highly 
correlated. Vlachopoulos and Michailidou (2006) formulated a structural equation model to 
test whether need satisfaction could predict enjoyment and interest of exercise. They 
employed the Enjoyment-Intrinsic Interest subscale from the Intrinsic Motivation Inventory 
(IMI; e.g., McAuley, Duncan, & Tammen, 1989) and demonstrated that Enjoyment-Intrinsic 
Interest could be predicted by autonomy and competence. Relatedness did not significantly 
contribute to this prediction. Although the IMI and the MPAM-R are different scales, there 
areanalogies between these two scales with regard to content. For our purposes, it was 
important that both scales contain a subscale to measure the enjoyment and interest for 
exercising. Therefore, we employed the enjoyment/interest subscale of the MPAM-R to 
demonstrate the similarity between the satisfaction of need for autonomy and the 
enjoyment/interest motive for exercise. We demonstrated that PNSEG (total score) and the 
autonomy satisfaction subscale were substantially correlated with enjoyment/interest. 
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Contrary to Vlachopoulos and Michailidou (2006), the satisfaction of competence and 
relatedness were also substantially correlated with enjoyment/interest in our study. This 
association supports the assumption that the satisfaction of all three basic needs, not only the 
satisfaction of autonomy and competence, is important for enjoyment.  
The psychological construct of self-efficacy (e.g., Bandura, 1997) and the need for 
competence are conceptually similar; both cover aspects such as having the ability to interact 
effectively with the environment or producing successful outcomes on specific tasks in the 
sense of a mastery experience. Therefore, we employed the self-efficacy toward physical 
exercise scale (Fuchs & Schwarzer, 1994) to test the criterion validity of the competence 
subscale, particularly. Surprisingly, the competence subscale was correlated only with a 
medium effect size with self-efficacy toward physical exercise. We expected higher 
correlations because of the conceptual similarities between self-efficacy and competence,. A 
possible explanation is that mastery experience, which is primarily requested within the self-
efficacy toward physical exercise scale, mainly deals with three facets (psychological state, 
social and environmental conditions) of barrier management concerning exercising. When 
comparing the meaning and the content with the satisfaction of need for competence subscale, 
some major differences have become evident. The satisfaction of need for competence mainly 
covers the perceived competence during exercise. Perceived barriers are covered by one 
single item only. Another important difference is the different time perspectives included in 
the scales. The self-efficacy towards exercise scale refers to prospective events that might 
impede planned exercising. In comparison, the PNSEG-subscale of competence refers to the 
mastery and competence experienced while exercising. These differences might be the reason 
for the medium-sized relationship. 
Criterion validity of the PNSEG 
For assessing one aspect of criterion validity, the participants’ motivational style for 
exercise (Seelig & Fuchs, 2006) was measured. Need satisfaction is supposed to be associated 
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with the more self-determined forms of regulation and motivation (e.g., Ryan & Deci, 2007). 
For this, several regression analyses were conducted to test how well the perceived 
satisfaction of psychological needs at T1 predicted the participants’ motivational style at T2 
(nine months later). As expected, the highest amount of explained variance resulted in the 
prediction of intrinsic motivation (according to Deci and Ryan the most self-determined form 
of motivation; see also Figure 3 for the self-determination continuum). In line with our 
expectations, need satisfaction of autonomy emerged as an important predictor for intrinsic 
and identified motivation (Deci & Vansteenkiste, 2004), whereas the satisfaction of 
relatedness played an important role in predicting intrinsic and extrinsic motivation (see 
Figure 3). It was rather surprising that the satisfaction of competence did not play a role in 
predicting the autonomous forms of regulation, whereas relatedness was a significant and 
important predictor for the autonomous forms of regulation. These results are in contrast to 
results by Deci and Vansteenkiste (2004), which indicated that the satisfaction of relatedness 
is the least important predictor for intrinsic motivation compared to the other two needs. 
However, our results are in line with the work by Frodi, Bridges, and Grolnick (1985) that 
provides some evidence that relatedness can influence intrinsic motivation within children. A 
possible reason for this contrasting finding might be that we recruited our participants mainly 
in exercise settings with a high probability that they exercise together. Therefore, there is 
evidence that significant others can support the satisfaction of the three basic needs. For 
example, the role of autonomy support by significant others in the autonomous forms of 
regulation (e.g., Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003) and for behavioural 
intentions concerning exercise (Wilson & Rodgers, 2004) have been well documented in the 
exercise domain. Moreover, relatively few studies have dealt with competence support by 
significant others (e.g., Standage, Duda, & Ntoumanis, 2003). In a study by Markland and 
Tobin (2010) ,relatedness support was negatively linked to external regulation and support of 
all three basic needs was a significant predictor for intrinsic regulation. This emphasizes the 
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important role of need satisfaction, in general, and reveals the emergence of the need for 
relatedness as an important (negative) predictor for external regulation. Therefore, future 
research should focus on different settings to determine how these settings can support 
satisfaction of the three basic needs, particularly as the need for relatedness was not included 
in former research.  
Another criterion validity indicator of the PNSEG is flow experience (e.g., 
Csikszentmihalyi, 1990) as it is related to intrinsic motivation (Frederick-Recascino, 2002) by 
means of increased need satisfaction, self-determined motivation, and self-reported exercise 
(e.g., Russell & Bray, 2009; Vlachopoulos & Michailidou, 2006; Wilson, Rodgers, & Fraser, 
2002). Our results indicated a positive association between need satisfaction and flow 
experience. Similarly, these associations were also found by Kowal and Fortier (1999). 
Althoughthey found the weakest association between flow experience and the satisfaction of 
autonomy, we found the weakest association between flow experience and the satisfaction of 
relatedness. One difference between our study and the study conducted by Kowal and Fortier 
(1999) is that they executed their study in a team sports setting where the participants had 
interaction, which could explain the association between flow and the satisfaction of 
relatedness. 
Furthermore, well-being also served as an indicator for criterion validity of the 
PNSEG because SDT presumes that need satisfaction is important for the attainment and 
maintenance of well-being (Gagné, Ryan, & Bargmann, 2003). To that end, we used the 
positive and negative activity measures by the PANAVA (Positive Activation [PA], Negative 
Activation [NA], and Valence [VA], Schallberger, 2005). We analyzed the correlations 
between need satisfaction of the three basic needs and the PNSEG total score with the 
positive and negative activity measures by the PANAVA, which pointed in the expected 
directions. Therefore, it can be concluded that all subscales of the PNSEG, as well as the total 
score, were positively associated with PA and negatively associated with NA (see Table 7). 
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With regard to correlations between the PNSEG subscales and PANAVA, in the study by 
Reis and colleagues (2000), the correlations between competence and relatedness satisfaction 
with positive mood were higher than in our sample. However, the correlation between the 
satisfaction of autonomy and positive mood is comparable to our results. An explanation 
might be the variation in the settings of these different studies. Reis and colleagues (2000) 
targeted the interplay of well-being and need satisfaction in daily life. In contrast, our 
participants reported well-being and need satisfaction with regard to their exercise situations. 
Thus, in the study of Reis and colleagues (2000) a much broader range of situations across a 
whole day may have led to these higher correlations.  
Finally, physical exercising is also an indicator for the criterion validity of the 
PNSEG, in that need satisfaction is associated with physical exercising because need 
satisfaction is positively associated with physical exercising (e.g., Vlachopoulos & 
Michailidou, 2006). Our results suggested positive cross-sectional associations between need 
satisfaction and exercising. These positive associations were stonger at T1 than = T2 (Table 
7), which is indeed comparable with results in other studies. For example Silva and colleagues 
(2010) reported correlations of .29 for the satisfaction of autonomy with exercise, and of .18 
for the satisfaction of competence with exercise. Additionally, general need satisfaction and 
autonomy satisfaction (both at T1) predicted exercising at T2 nine month later. However, 
after controlling for physical exercise at T1, the significant association disappeared and 
physical exercise at T1 remained the only significant predictor for exercising at T2. One 
possible explanation for this could be that exercise behaviour between T1 and T2 remained 
relatively stable (rT1 T2 = .41, p < .001), as we did not conduct an intervention.  
1.2. Discussion of the methodological aspects of the studies  
In the general discussion of Study 1, the best time point for assessing received social 
support for the first time was discussed. With regard to instrumental social support, two 
findings were rather unexpected. The first was that the time course of received instrumental 
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social support in the intervention group remained stable throughout the duration of the study 
(see also Chapter II). It was expected to increase over time, because exercising together with 
the new exercise companion should positively affect received instrumental social support. The 
second surprising finding wasthat, for the intervention group, the enabling effect of received 
social support on physical exercise through the volitional mediators in the HAPA only 
worked for received emotional social support, but not for received instrumental social support 
(see also Chapter III, and Figure 5 for the working model for Chapter III). It was assumed that 
the enabling effect would work equally for received instrumental and emotional social support 
in the intervention group.  
To address these two unexpected findings, it could be conceivedthat assessing 
received social support at T0 would be good in order to compare with the results at T1. This 
would have been possible for the assessment of received social support in the control 
groupbecause those participants were asked to report the received social support provided by 
a person they already exercised with regardless if it were a regular or irregular basis. 
However, we were especially interested in the impact of a new exercise companion on 
physical exercise. Therefore participants in the intervention group were given the task of 
finding a new exercise companion for the duration of study. That is, at T0, the source of the 
received social support for physical exercise was still non-existent for the participants in the 
intervention group. Therefore, it would not have been possible to assess the received social 
support by the new exercise companion. Another possibility would have been to ask the 
participants at T0 about the expected social support from the exercise companion, but this 
kind of social support would not have been congruent with the received social support at the 
time points T1 to T3. Therefore, these answers could not have been compared with the 
answers participants provided when they actually had been exercising with their respective 
exercise companion.  
Chapter V 
_______________________________________________________________________________ 
	   135	  
A second methodological approach deserves more detailed consideration, namely the 
weekly assessment of physical exercise and several psychological constructs. There is a 
possibility that this kind of regular assessment of the target behaviour serves as an 
intervention itself (e.g., xxx), in that it may strengthen the participant’s self-regulatory 
abilities. Self-monitoring, as one facet of self-regulation, may be enhanced by this weekly 
assessment approach. Based on comments from the participants, we know that receiving those 
weekly questionnaires and having something to fill in with regard to their weekly physical 
exercising (at least swimming with their children once a week) was motivating. In contrast, 
they reported that when they had nothing to fill out it was experienced as unsatisfactory, for 
example, when they did not exercise at all in the respective week. This effect may have 
contributed to the result that both the intervention group and control group were able to 
enhance their physical exercising. This could be however be criticised as as affecting the 
intervention too much, thereby producing some kind of bias. However, as this bias would 
occur in both groups, all participants may have been influenced by this intervening effect of 
reporting their exercise behaviour weekly. Thus, the intervention group and control group 
would have had the same initial situation with regard to a possible bias from administering 
weekly questionnaires.  
However, when taking the results of the intervention group reported in Chapter III into 
account, a slightly different picture emerges. With regard to the enabling effect of received 
emotional social support via the volitional mediators of the HAPA (self-efficacy, action 
planning, and action control), self-monitoring was the only significant mediator of the three 
facets of action control (compared to awareness of standards and self-regulatory effort). 
Although this enabling effect could not be demonstrated for received instrumental social 
support, self-monitoring was found to be a significant predictor for physical exercise. These 
results indicate that there maybe some kind of interplay between the condition of having a 
new exercise companion and the ability to self-monitor one’s own exercise behaviour. For the 
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control group, self-monitoring was not found to be significant predictor for physical 
exercisingand received social support of any kind was not associated with self-monitoring.  
Nevertheless, such intensive longitudinal designs are considered to be advantageous 
because they better depict everyday processes than possible when assessing constructs less 
often (Bolger & Laurenceau, 2013; for further discussion on this topic see this chapter 1.3 
“Strengths of the studies”). Furthermore, these approaches offer the opportunity to reduce 
possible distortive effects in terms of memory bias. Self-report measures (used in both studies 
for the assessment of physical exercise), among others, are known to be influenced by 
memory bias (e.g., Kupek, 2002; Shepard, 2003). There are, for example, studies that have 
demonstrated a reporting bias towards overestimating physical activity when the requested 
time intervals expand (e.g., Klesges, Heck, Mellon, Fulliton, Somes, & Hanson, 1990). By 
asking the participants about their physical activity over the previous seven days, instead of 
longertime intervals, for example, this bias could be reduced. Furthermore, doing this kind of 
weekly assessment over several weeks (as in our study), a better approximation of the real 
value of physical exercise can be obtained. Overall, the weekly assessment of physical 
activity seems to be a good method for measuring physical exercise.  
The last methodological aspect to consider is the dyadic perspective. In our study, we 
only collected data from the recipient of the social support, not from the supporting person. 
Collecting data from both parts of the exercising dyad would provide insight into the 
supporting process per se, which means that possible mechanisms could be investigated more 
precisely. For example, to evaluate if the given support reaches the support recipient as 
intended. Moreover, a dyadic approach would also make it possible to examine the effects of 
differences in physical exercise of the support provider on the enabling function of social 
support. For example, support providers who are themselves inexperienced exercisers might 
provide less effective support than support providers who have been exercising on a regular 
basis for a longer period of time. Even from a theoretical point of view, collecting data from 
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the support recipient and the support provider would be relevant. For example, Bandura 
describes the SCT as a “model of reciprocal causation” (p. 1175) and therefore, collecting 
dyadic data may be an adequate approach to depict this reciprocity.  
The methodological aspects of Study 2 are discussed in part 1.1.2 “Discussion of the 
studies major results” of this chapter as the subject of the chapter was the translation and 
validation of the PNSEG. Further perspectives are discussed in the following section.  
1.3. Strengths of the studies 
To the best of our knowledge, Study 1 was among the first that applied an 
experimental design with randomized allocation of participants to an intervention group or 
control group in order to investigate the effects of received exercise-specific social support on 
physical exercising and the enabling effects of social support. In so doing, we were able to 
study the supportive effect of a new exercise companion on the physical exercise of the 
support recipient. This was done to ensure that all individuals in the intervention group had 
the same starting situation. It can easily be assumed that quite a lot of people who want to 
either start physical exercising or want to enhance their exercising have already had 
experiences involving an exercise companion – either on a regular or irregular basis. 
Therefore, we gave the intervention group the task of finding a new exercise companion. This 
approach also offers the possibility of gaining further insight into the process of searching for 
a new exercise companion and of congregating with that person. This is of importance forboth 
health promotion and prevention purposes, because more and more institutions offer 
possibilities for finding exercise companions (e.g., “Traininspartnerbörse” by ASVZ 
[Akademischer Sportverband Zürich], 2013; AOK Sportpartner by AOK [Allgemeine 
Ortskrankenkasse] Germany 2013; Sportpartner-Börse by Stadt Zürich, 2013) or use the idea 
of exercising with someone as a type of health-promotion advice (e.g., WHO, 2010). 
Although offering possibilities of exercising together seems to be an important part of health 
promoting efforts, the advantages and disadvantages have been studied very little to date. 
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Study 1 has provided initial evidence of the possible enabling effects of received social 
support on physical exercising. In the intervention group, received emotional social support, 
in particular, enabled physical exercising by way of self-efficacy, self-monitoring, and action 
planning. That is, it did not matter so much how often or regularly the target person and the 
companion exercised together, but rather it wasmore important that the new exercise 
companion encouraged and comforted the target person concerning to his/her exercising. In 
terms of receiving emotional social support, that supports the target person in their effort to 
exercise. This is an interesting result, because it could be interpreted to mean that the fact of 
having someone to exercise with was not that important, but rather having someone who 
stands behind and encourages the target person with regard to physical exercising is more 
important. This couldserve to reduce the pressure related tofinding a possible time that suits 
both exercise companions, for example, or concerning other impedingcircumstances with 
regard to exercising together.  
Moreover, two other major benefits are provided by the fact that this study dealt with 
received social support and investigated the different contributions of instrumental and 
emotional social support. Compared with perceived social support, received social support is 
less studied (e.g., Boehmer et al., 2007). In addition to experiencing perceived social support 
for health behaviour change, which is defined as the perception of potential help from the 
network (Uchino, 2009), the concrete support an individual receives in terms of his/her plan 
to change a certain health behaviour is equally important. This is due to the mere fact that 
changing certain health behaviour involves making several small and mostly very concrete 
steps towards the intended change, among other things. Thus, the approach to study received 
social support and its effects on health behaviour seems to be quite suitable. Additionally, our 
study has been able to give first evidence on the discriminative contributions of received 
instrumental and emotional support for exercise-specific self-efficacy, self-monitoring, and 
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action control. This finding highlights the importance of studying the different kinds of 
received social support separately.  
Another strength of our study is the weekly assessment of physical activity and several 
other psychological constructs (e.g., basic need satisfaction, and short versions of received 
social support and the volitional constructs of the HAPA). This opens another perspective 
with regard to statistical analyses beyond the analyses included in this dissertation. This 
approach offers, the possibility to study the intraindividual processes of physical exercising 
and its associations with other psychological constructs due to the larger amount of data per 
person. Furthermore, possible associations between the constructs assessed could be 
investigated on a weekly basis. That is, possible change in the variables under investigation 
could be tracked in smaller increments, which contribute to a better understanding of 
underlying processes and their dynamics.  
Turning to Study 2, the strengths center around the development of an important new scale in 
this domain in the German language. Appropriate scales are vital in order to measure target 
behaviours or aspects thereof. Within the framework of the SDT, need satisfaction is a core 
construct (Ryan & Deci, 2004) and in recentyears more and more scales have been introduced 
to assess specialized need satisfaction, such as “in relationships,” for example (e.g., La 
Guardia, Ryan, Couchman, & Deci, 2000) or “at work” (e.g., Baard, Deci, & Ryan, 2004). 
Likewise, several scales for the sports and exercise setting have been constructed, which 
demonstrates a need for such a scale in this domain. To our knowledge, however, there was 
no German translation and validation for the assessment of need satisfaction as defined in 
SDT in sport and exercise contexts. Moreover, it seems there is a common practice of 
translating scales without paying too much attention to validation or contextual issues (e.g., in 
which context the scale should be used), although these aspects are very important (e.g., 
Schweizer, 2010). Therefore, the added value of constructing our scale is that no validated 
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measure of need satisfaction in the context of sport and exercise in German language existed 
before.  
With regard to further applications of the newly developed scale, it can be used for the 
prediction of intrinsic motivation as well as different types of regulation and of exercising 
behaviour. A number of studies have provided evidence for the mediating effect of intrinsic 
motivation of the association of need satisfaction and health behaviour. In essence, higher 
levels of intrinsic motivation are associated with higher levels of exercising. Thus, one 
possible application in interventions is boosting intrinsic motivation by need satisfaction.  
Study 2 went beyond comparable validation studies (e.g., Vlachopoulos & 
Michailidou, 2006; Wilson, Rogers, Rodgers, & Wild, 2006) by applying a greater time 
interval between T1 and T2. From the studies conducted by Vlachopoulos and Michailidou 
(2006) and Domínguez and colleagues (2010), we know that the longer the time interval 
between T1 and T2 used to determine the test-retest reliability, the smaller the correlations. 
This is not surprising because need satisfaction depends on the individuals’ social context 
(Ryan & Deci, 2007). That is, when the social context changes, need satisfaction may 
conceivably change as well. In our study, the test-retest correlations between T1 and T2 were 
around .60, compared to the study by Domínguez and colleagues (2010), in which they were 
around .70. Against the background of the nine-month time span in our study compared to the 
ten-week time span in the study by Domínguez and colleagues, this result indicates that the 
satisfaction of the three basic needs in exercise may be stable to a certain degree. This result 
serves to raise the question of the stability of need satisfaction and is an excellent starting 
point for further investigation into the circumstances under which need satisfaction remains 
relatively stable over time. To speculate, perhaps this stability of need satisfaction in exercise 
is an indicator for exercise adherence. Our participants were individuals who mainly 
exercised on a regular basis and could be categorized as advanced and experienced in terms of 
their exercising. In future research, the PNSEG could be used to investigate the basic need 
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satisfaction in exercise in individuals who start with exercising or individuals who exercise on 
an irregular basis. In this way, it would be possible to compare the extent of basic need 
satisfaction of the regular exercisers with the extent of need satisfaction of the irregular 
exercisers. Moreover, as exercise-related need satisfaction is a predictor of intrinsic 
motivation for exercise, this study approach would allowformaking comparisons between 
advanced and new exercisers regarding their intrinsic motivation and exercise adherence. This 
would also make it possible to draw inferences on physical exercise adherence and use this 
for intervention design.  
Finally, from a methodological point of view, the selection of measures used for 
validation purposes is another major advantage of Study 2. We mainly used two criteria to 
select appropriate scales and measures to validate the PNSEG. The first criterion was that the 
measures should be the same or at least comparable to the ones utilized by Vlachopoulos and 
Michailidou (2006) or Wilson and colleagues (2006). We did so to ensure that nearly the 
same criteria were employed to estimate the quality of the PNSEG. The second criterion was 
the availability of validated German scales for the respective measures. This was decided in 
order to assure that the implications we have drawn were on a stable basis for future research 
and for further applications of the PNSEG. In general, we succeeded in finding and using 
such scales and measures.  
1.4 Implications for future research  
With regard to Study 1, some limitations and implications for future research need to 
be addressed. Our idea was to recruit participants who wanted to enhance their physical 
exercise. This was successful because participants in both the intervention group and the 
control group were able to improve their physical exercising during the time of the study. 
However, our participants reported relatively high exercise levels at T1, which raises the 
question whether our results are applicable for persons who do not exercise at all. This 
limitation is in line with another study constraint: Due to the recruitment process, it might be 
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possible that our participants had rather high intentions of enhancing their physical exercise 
from the beginning of the study. For future research, it should be considered to recruit 
participants that have lower intentions to exercise at the beginning of the study. It could be 
assumed that the associations between social support and the volitional mediators would 
change and that the effects of the different kinds of social support could be different. In this 
study, emotional social support played an important role. It might be that individuals who are 
already engaged in exercising on a relatively regular basis, and whose aim was to enhance 
exercising instead of beginning to exercise, benefit more from received emotional social 
support, in terms of encouragement, than from instrumental social support. As described, 
instrumental social support comprises “concrete assistance”. With regard to physical exercise, 
it could mean “exercising together” but also offering concrete ideas to help the individual to 
engage in the intended behaviour. It might be that this concrete assistance relating to physical 
exercise is more important for individuals who are still in the phase of developing their 
exercise regimen, rather than those who are in the phase of maintaining their exercise habits.  
From the descriptive findings of Study 1 (Chapter II), we obtained further insights 
regarding the interval of measurement time-points. When inspecting the time course of 
physical exercising from T0 to T3 (Figure 10), there seemed to be a slight increasing trend of 
physical activity in the intervention group, whereas in the control group, this trend seemed to 
slightly decrease. The growth-curve model suggested an increase of physical activity in both 
groups, but these descriptive results indicate that it conducting a follow up measure at a later 
time point would be promising, for example,three months later. In so doing, the long-term 
time-course could be assessed and associated with the instance whetherboth exercise 
companions were still exercising together, for example.  
Another limitation is related to the high dropout rates between the first (T0) and 
second (T1) points of measurement. However, the fact that the number of participants who 
declined participation is equal in the control and intervention groups indicates that withdrawal 
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may not be due to the condition of searching for a news exercise companion, but to other 
reasons. When taking a closer look at the dropout rates from T1 to T3, we again lost nearly 
half of our participants in both groups. This is a well-documented problem in longitudinal 
studies and the reason we decided to offer incentives for regular participation, and this might 
have had an accumulated effect because of the weekly monitoring questionnaires. From 
participants’ comments we assume that some individuals experienced this as too time-
consuming and rather burdening. Nevertheless, the advantage of using intensive longitudinal 
designs (defined as more than five measurement time-points by Bolger & Laurenceau, 2013; 
see also above under “Strengths of the studies”) is capturing everyday processes and 
developments in the individual’s natural context to which they are accustomed (Bolger & 
Laurenceau, 2013). To deal with the relatively high dropout rate, we used an appropriate 
method of missing data imputation (Graham, 2009). 
As a natural part of planning this study and the recruitment process, we tried to assure 
the participants’ commitment using several approaches. With the diverse modes of 
recruitment (online-questionnaire, paper-and pencil) and the very different recruitment places 
and occasions (e.g., via health related websites, flyers to display in group practices, 
information booth in a research institute, etc.), we tried to assure attracting a heterogeneous 
sample of individuals who wanted to begin or increase their exercising. One possible 
disadvantage of such an approach is that possible participants were perhaps not committed 
enough to fill in all ten questionnaires. Nevertheless, we tried to assure participants’ 
commitment by offering incentives for participation (30 CHF vouchers), by sending 
personalized preliminary reports of study results, and by sending weekly reminders for filling 
out the questionnaires. Moreover, we offered the possibility of e-mailing us and we regularly 
answered possible questions and tried to assist in solving problems our participants were 
faced with regarding study participation (e.g., questions about internet set ups etc.). The 
relatively high dropout rate and the difficulties in attracting an appropriate sample reflect 
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perhaps a more general problem in applied psychological research, which is to find and keep 
possible participants, particularly for longer and relatively time-consuming projects like this 
study. Another issue associated with the relatively small sample size is that some statistical 
analyses, which comprise comparing subgroups of participants, for example, could not be 
calculated.  
The next characteristic of Study 1 that requires a cloer look is the new exercise 
companion. Our participants were free to choose their exercise companion as long as this 
companion remained the same person during the eight weeks of the intervention. Thus, the 
source of social support in terms of the function for the respective person was different for 
each and every participant, which means thatsome of our participants exercised with a spouse, 
others with a best friend, others with a colleague. From other studies we know that the source 
of social support is associated with the support quality. For example, in their meta-analysis, 
Carron et al. (1996) demonstrated that spousal social support is very effective when the 
physical exercise the target person performs is externally motivated, for example, 
recommended by a health professional. However, when the target person wants to maintain 
his/her exercise behaviour by his/her own initiative, the important others in terms of friends 
and colleagues are more important than family social support. Additionally, van Stralen et al. 
(2009) found that, in their literature review on physical activity determinants in older adults, 
family social support is especially important when the target person wants to begin with being 
physically active. However, when the target person wants to maintain his/her physical 
activity, the support of health care providers, sport instructors and exercise group members 
seems to be the better predictor for future physical activity. Therefore, it is important to 
investigate the different facets of different sources of support and under which circumstances 
and whose support is best for physical exercising. There are, for example, several advantages 
and disadvantages of the spouse being the exercise companion. There is a higher likelihood 
that this person is more available for possible physical activities compared to a friend or a 
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working colleague. From commentaries of our participants, we know that one main reason for 
not exercising together as intended was lack of time. Other frequently reported reasons to 
choose someone as a new exercise companion were living in the same place and conditions 
concerning having the same schedule, among others. Moreover, having the same interests 
with regard to sport and exercising was another important point mentioned by our 
participants. Overall, the reported reasons would rather speak in favour of choosing the 
spouse as an exercise companion, but if someone usually does a lot of leisure time activities 
with his/her spouse anyway, having the spouse as an exercise companion might represent too 
many shared activities with the spouse. Furthermore, when taking into account that one 
person has the desire to enhance physical exercising, then this person might experience the 
shared physical activity as too controlling or have the impression of losing his/her autonomy. 
Therefore, finding someone other than the spouse to be the exercise companion might be 
preferable, but it is also associated with other challenges. For example, finding a person that is 
willing to exercise with the target person; or finding an appointment that is suitable for both, 
etc. In conclusion, in order to take a closer look at the contribution of different sources of 
social support on physical exercise, future research should either hold the source of social 
support constant (e.g., always the spouse is the support provider), or study larger samples in 
order to obtain subgroups of different support sources to then be able to analyse them 
independently. Additionally, further investigation into the kind of sports both companions 
engage in could be of importance. It may be that some kinds of sport are better suited for this 
kind of social support intervention.  
Some limitations need to be acknowledged when interpreting the results of Study 2. 
First, the findings are limited to healthy adults who engage in exercise either on a regular or 
irregular basis. For people leading a sedentary lifestyle, some items might not be applicable. 
Second, the Cronbach’s alphas of the “Sport and exercise related self-concordance” scale 
(Seelig & Fuchs, 2006) were very low, thus our conclusions with regard to the criterion 
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validity of the PNSEG should be treated with the appropriate caution. Finally, it remains 
unclear why the satisfaction of the need for competence was not a significant predictor for the 
autonomous forms of regulation, especially because other studies usually have reported 
competence as a significant predictor for autonomous forms of regulation, whereas 
relatedness remained insignificant (e.g., Deci & Vansteenkiste, 2004; Vlachopoulos & 
Michailidou, 2006). Further studies should thus address the requirements for satisfying 
competence and relatedness during exercise in particular. In addition, it could be worthwhile 
to examine the different qualities of the satisfaction of the need for relatedness by comparing 
individuals who usually exercise alone to individuals who exercise in a group or together with 
a companion..  
As previously mentioned, social contexts could be distinguished by their possibility to 
support need satisfaction. This quality of an individuals’ social context can be called “need 
support” (Markland & Tobin, 2010; Niemiec et al., 2006). With the newly developed PNSEG, 
the need supportive potential of a particular social context and social relationships can be now 
investigated appropriately. In line with this, Ryan and Solky (1996) combined the concept of 
social support with the three basic needs of autonomy, competence, and relatedness assumed 
in SDT. They indicated that the satisfaction of autonomy and relatedness, in particular, could 
be facilitated by social support. Furthermore, they stated that this social support should be 
given in an autonomy- or need-supportive manner in order to ensure the positive and 
supporting effect. This idea is an excellent starting point to apply the newly developed 
PNSEG and combine it with the assessment of received exercise specific social support. In so 
doing, the supportive potential of an individual’s social context could be examined in terms of 
supporting or undermining the exercise abilities of the target person. With regard to the 
different sources of social support discussed above, the PNSEG now offers the possibility to 
assess the degree of need satisfaction associated with different persons that support the target 
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person in terms of his/her physical exercising. In this way, the different support qualities can 
be investigated more appropriately.  
Moreover, in a second step, this concept could be used to develop interventions that 
include receiving social support in order to elaborate the need supportive potential of the 
received social support.  
2. General conclusions and implications for practice 
In general, the aim of this dissertation was to further investigate several social 
determinants of physical exercise participation. Therefore, Study 1 investigated the impact of 
received emotional and instrumental social support on physical exercising (Chapter II), and 
on the volitional mediators (self-efficacy, action planning, and action control) of the health 
action process approach (HAPA; Schwarzer, 2008) (Chapter III). Study 1 comprised a 
longitudinal intervention and control group design. The target of Study 2 was basic need 
satisfaction in exercise, which is important for physical exercise participation per se, and for 
intrinsic motivation for exercise participation. More precisely, Study 2 was a validation study 
for the newly developed PNSEG (“German Psychological Need Satisfaction in Exercise 
Scale”).  
With regard to Study 1 the results of this dissertation have shown that: 
1. Conducting the intervention provided evidence that received emotional social support 
could partly be embedded in the volitional phase of the HAPA. This is an excellent 
starting point for the further investigation of social determinants in the HAPA.  
2. The intervention showed that emotional social support enabled physical exercising via 
indirect effects of self-efficacy, self-monitoring, and action planning. This enabling 
effect was mainly mediated via self-efficacy. That is, having a new exercise 
companion promotes sport specific self-efficacy and this, in turn, fosters physical 
exercise engagement.  
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3. Having a new exercise companion can help to initiate and enhance exercise behaviour. 
Thus, the social support intervention countered the impact of past exercise behaviour 
and enabled new exercise behaviour.  
4. As implication for practice, the results of Study 1 suggest that exercising together is a 
promising approach to affect the psychological determinants of physical exercise. 
Organisations that recommend exercising together as having a positive affect on 
physical activity could also include a positive effect on the psychological determinants 
for exercise engagement.  
5. The weekly assessment of physical exercising was found to be beneficial for physical 
activity enhancement in cases where the target group already had the intention to 
enhance exercising. Likewise, keeping an exercise diary when one wants to enhance 
exercising could be recommended.  
 
With regard to Study 2, the results of our study provided first evidence of the factorial 
composition and validity of the PNSEG. Being a reliable and valid instrument, the newly 
developed scale offers a wide range of applications within sport and exercise psychology in 
the German speaking countries.  
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Appendix 
 
Appendix A German scale for the assessment of received social support 
Appendix B German scale for the assessment of need satisfaction of autonomy,  
   competence, and relatedness in exercise (PNSEG) 
 
Note. Only those questionnaires that were self-developed or adapted were included in the appendix. 
For all other questionnaires used in the studies it is referred to the reference included in the measures 
sections above.  
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Appendix A 
 
German scale for the assessment of received social support (adapted to the context of physical 
exercise from Berlin Social Support Scale, Schulz & Schwarzer, 2003). 
 
Received emotional social support 
1. Diese Person hat mir gezeigt, dass sie mein Sportverhalten akzeptiert 
2. Diese Person hat mich getröstet, wenn ich nicht so Sport treiben konnte, wie ich wollte. 
3. Diese Person hat mir gezeigt, dass sie hinter meinem Sportverhalten steht 
4. Diese Person hat mir gezeigt, dass sie für mein Sportverhalten Verständnis hat 
5. Diese Person war für mich da, wenn ich über mein Sportverhalten reden wollte 
 
Received instrumental social support 
6. Diese Person hat mir geholfen, mein Sportverhalten noch zu verbessern 
7. Diese Person hat mich darin unterstützt, regelmässig sportlich aktiv zu sein 
8. Diese Person hat mich darin unterstützt mein Sportverhalten aufrechtzuerhalten 
9. Diese Person hat mir ihre Hilfe angeboten, damit ich mein Sportverhalten besser einhalten 
kann 
10. Diese Person hat mir angeboten, mit ihr gemeinsam Sport zu machen. 
11. Diese Person hat mir ihre Hilfe angeboten, damit ich so sportlich aktiv sein kann, wie ich 
will 
12. Diese Person hat mich dazu ermutigt Sport zu treiben 
 
Received informational social support 
13. Diese Person hat mir Informationen zum Sport Treiben besorgt 
14. Diese Person hat mir verschiedene Möglichkeiten gezeigt, wie ich Sport treiben kann. 
15. Diese Person hat mir hilfreiche Tipps für meine sportliche Aktivität gegeben 
 
Antwortformat: 1 = stimmt gar nicht bis 6 = stimmt genau 
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Appendix B 
 
German scale for the assessment of need satisfaction of autonomy, competence, and 
relatedness in exercise (PNSEG) (referred to Deci and Ryan).  
 
„Die folgenden Aussagen beziehen sich auf die Situation, in der Sie sportlich aktiv sind. Bitte 
geben Sie an, in welchem Ausmass diese Aussagen jeweils auf Sie ganz persönlich 
zutreffen.“ 
 
Autonomie 
- Ich bin überzeugt, dass die Art wie ich trainiere ein Ausdruck meiner Selbst ist. 
- Ich habe viele Möglichkeiten auf die Art und Weise meines Trainings einzuwirken. 
- Mein Trainingsprogramm passt sehr gut zu meinen Interessen und zu dem was mir wichtig 
ist. 
 
Kompetenz 
- Ich vertraue auf meine Fähigkeit, das Training regelmässig zu besuchen. 
- Ich bin den Anforderungen meines Trainingsprogramms gewachsen. 
- Ich habe den Eindruck, dass ich die Übungen meines Trainingsprogramms sehr effektiv 
ausführe. 
- Ich bin auf einem guten Weg meine Trainingsziele zu erreichen. 
 
Soziale Eingebundenheit 
- Ich fühle mich mit den Personen verbunden, zu denen ich Kontakt habe während ich 
trainiere. 
- Im Umgang mit den anderen Trainierenden fühle ich mich sehr ungezwungen. 
- Ich habe ein freundschaftliches Verhältnis zu den anderen Trainierenden, weil wir aus den 
gleichen Gründen trainieren. 
- Ich fühle mich sehr wohl, wenn ich mit den anderen Trainierenden zusammen bin. 
 
Antwortformat: 1 – „trifft gar nicht zu“ bis 7 – „trifft voll und ganz zu“ 
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